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Judge 


a Product 


by 


its Users 


Sensational power plant for the speediest of military 
planes is the Curtiss-Wright J65 jet engine. On the 
W3 model, significant savings in weight have 
been achieved by using Aeroquip 601 Lightweight 
Engine Hose and patented “little gem” 


Fittings for fuel and oil lines 


Aeroquip Corporation, Jackson, Michigan ¢ Aero-Coupling Corporation, Burbank, California (A subsidiary of Aeroquip Corporation) 
IN CANADA AEROQUIP (CANADA) LTD TORONTO 15. ONTARIO 
Local Representatives in Principal Cities in U.S.A. and Abroad. Aeroquip Products are fully Protected by Patent U.S.A. and Abroad. **4idtle @emne®* is an Aeroquip Trademark 








PRIVATE EYE FOR THE U.S. NAVY 










NUMBER 10 OF A SERIES 





Incorporated in the X-1 are all personnel living essentials 
of larger subs. Crews are just as safe, just as comfort- 
able, as those in large subs. 


FAIRCHILD ENGINE DIVISION DESIGNED 
AND BUILT AMERICA’S FIRST MODERN 
MIDGET SUBMERSIBLE FOR THE U. S. NAVY 






New tactical mobility is brought to many U.S. Navy operations by 
the Fairchild X-1, a revolutionary underwater weapons system for 
close-in reconnaissance of harbors and inlets. The X-1 is the first of 
its kind ever produced in America, and the first naval vessel of any 
kind to be designed and constructed by a U.S. aircraft manufacturer. 
Fairchild designed and built the 25-ton, 50-foot X-1 with an uncon- 
ventional underwater propulsion system, and with airplane-like con- 
trols. The new “pocket” sub has a four-man crew—operates quietly 
and stealthily, performing missions that large craft could never do. 





Because of its maneuverability in shallow water, and 
its agility in finding secure hiding places, the X-1 is a 
highly versatile addition to our Navy. 


Once again, Fairchild design and engineering ingenuity has produced 
a vital new instrument of defense for our armed forces. 


A Division of Fairchild Engine and Airplane Corporation 


FAIRCHIL 


ENGINE DIVISION + DEER PARK, L. I., WN. Y. 


-- -WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 
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EVERYONE tamer 


APPLICATIONS 








with a problem 
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RUBBER APPLICATION 


KEL-F”& Elastomer is a fluorocarbon rubber developed by The 





M. W. Kellogg Company. Possessing an unusual combination of 
elastomeric properties, chemical resistance, and thermal stability, 
KEL-F Elastomer can help solve difficult problems of rubber 
application under severe operating conditions. Return the coupon 


below to obtain a copy of this new booklet. 


THE M.W. KELLOGG CO. 


Chemical Manufacturing Division P.O. Box 469, Jersey City, N. J. 
SUBSIDIARY OF PULLMAN COMPANY 


Send me copy of newly published booklet ““KEL-F Elastomer.” 
THE M.W. KELLOGG CO. 


Chemical Manufacturing Division 
P. O. Box 469, Jersey City, N. J. 
SUBSIDIARY OF PULLMAN COMPANY 


demark of The M. W. Kellogg Compa: 


for its fluor rbon polymers 
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AVIATION CALENDAR 





Jan. 19-21—National Simulation Conference 
sponsored by Dallas-Fort Worth Chapter 
of Institute of Radio Engineers Group on 
Electronic Computers, Dallas, Tex 

Jan. 23 25—Helicopter Association of Amer 
ica, Inc., annual convention, Sheraton 
Palace Hotel, San Francisco, Calif 

Jan. 23-26—Institute of the Acronautical 
Sciences, 24th annual meeting, Sheraton 
Astor Hotel, New York, N. Y. Jan. 23— 
Honor’s Night Dinner 

Jan. 23-26—Plant Maintenance & Engineer 
ing Show and Conference, Convention 
Hall, Philadelphia 

Jan. 30-31—Industrial Economics Confer 
ence, Statler Hotel, Los Angeles 

Jan. 30-Feb. 3—American Institute of Elec- 
trical Engineers, winter general meeting, 
Hotel Statler, New York, N. Y 

Feb. 2-3—National Symposium on Micro 
wave Techniques, sponsored by Institute 
of Radio Engineers’ Antenna & Propa 
gation Group, and Theory & Techniques 
Group, Philadelphia 

Feb. 7-9—Society of the Plastics Industry, 
llth annual Reinforced Plastics Div., 
conference, Chalfonte-Haddon Hall, At 
lantic City, N. J 

Feb. 16-17—Transistor Circuits Conference, 
University of Pennsylvania, Philadelphia 
Sponsored by Institute of Radio Engi 
neers, American Institute of Electrical En 
gineers and Univ. of Pa 

Mar. 19-21—Socicty of Automotive Engi 
neers, national production meeting and 
forum, Hotel Statler, Cleveland, Ohio 

Mar. 19-22—Institute of Radio Engineers, 
national convention, Waldorf-Astoria Ho 
tel & Kingsbridge Armory, New York 

Apr. 9-12—Society of Automotive Engineers, 
national acronauti mecting, acronautic 
production forum and aircraft engineering 
display, Hotel Statler, New York, N Y 

Apr. 10-11—Symposium for Management on 
Applications of Analog Computers, spon 
sored by Midwest Research Institute, Uni 
versity of Kansas City, Kansas City, Mo 

Apr. 18-19—First Annual National Indus 
trial Research Conference, sponsored by 
Armour Research Foundation of Illinois 
Institute of Technology, Hotel Sherman, 
Chicago 
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PULL 


IT’S IN! 


NEW Monogram WNH CLAMP 
IS FAR FASTER — STRONGER! 


It's a big time-saver . . . the new Monogram WNH (Wing Nut 
Hexagon) sheet metal clamp. For use where material thick- 
nesses are extreme and where exceptionally strong tension 
is required. 


Installation of the WNH is far faster because of the free- 
spinning action of the bar-type wing nut. Stronger hex 
body permits holding with wrench. In sizes for drill holes 
from #30 to #10 and material thickness from 0” to 1”. 


Call your nearest Monogram representative or send coupon 
for catalog and complete information. 
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Douglas YC-1214B powered by four 5550 h.p. Pratt & Whitney T-34 turboprop engines. 


How the Holley “hidden co-pilot” 


does two jobs with one handle control 


Throughout the entire oper- 
ational range of the new 
w- Douglas YC-124B, engine 
power and propeller gover- 

nor setting must be precisely co- 
ordinated. This has always been a 
“two-handle” job but in this new 
airplane the job is done with a 
single control lever and the help 
of a Holley Power Control which 
functions like a “hidden co-pilot”. 


One of these controls installed on 
each 5550 horsepower Pratt & 
Whitney Aircraft T-34 engines 
automatically senses altitude, air 
temperature and speed and feeds 


LEADER IN THE DE 


the information to its nerve center 
—a series of precision manufactured 
3-dimensional cams. These cams 
continuously interpret this infor- 
mation in terms of engine power 
which is automatically adjusted 
through precise metering of fuel 
by the control. 


The Holley Power Control not 
only coordinates the engine and 
propeller for all forward thrust con- 
ditions but also controls the vital 
reversing of thrust necessary to 
reduce the aircraft’s landing roll. 


Designed, developed and manu- 
factured by Holley, the “hidden 


co-pilot” is dependable, easy to 
service, compact and lightweight— 
four qualities that always dis- 
tinguish Holley aviation equip- 
ment, 
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11955 E. NINE MILE ROAD 
VAN DYKE, MICHIGAN 
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A SPECIALIST DOES IT 





Adel & 
Precision |) jm ||) (a 


wore 


Products 


‘ 


Where your projects are expertly engineered, precision 

manufactured, and tested under the complete control of 

specialists. When you specify aircraft accessories made 

by ADEL, you are assured all-around reliability...the / 

direct result of “specialized” responsibility. Hi / 
Thorough research, advanced engineering and sound 

production which distinguish Ape. products have pro- 

vided and will continue to provide major contributions \ 

to the aircraft industry. ; | \ 
In all, whether your project calls for hydraulic & pneu- 

matic control equipment; anti-icing, heater & fuel 

system equipment; engine accessories or line supports 

made by ADEL, you can be sure that here it is in respon- 

sible hands...with exacting quality control at every step 

from engineering, through production, to application. 


BE Addl wite.. SPECIFY ADEL 


Write for descriptive 
Brochure containing 
detailed information 
on Apet’s line of J BURBANK, CALIFORNIA » HUNTINGTON, WEST VIRGINIA 


Aircraft Equipment 
and facilities oe ys CANADA: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED 





PRECISION PRODUC! 
A DIVISION OF GENERAL METALS CORP 


ADEL designs and manufactures aircraft accessories in the following major categories : 


a «a ” 
HYDRAULIC & PNEUMATIC i ANTI-ICING, HEATER & 4 —— ENGINE ACCESSORIES Se) LINE SUPPORTS 
CONTROL EQUIPMENT = er FUEL SYSTEM EQUIPMENT ; 


7 





: 
r 
% 


PROTOTYPE MANUFACTURE, 
QUALIFICATION TESTING = | 


>» 
BELLOWS MANUFACTURE 


Your 
integrated source 


for quality j/ 


aircraft ducting Hoge 


WELDING & BRAZING 
You RECEIVE DOUBLE integration when Solar Y Zan 
is given your aircraft ducting problems. First, Solar is f . 
an integrated operation — all the way from ‘ Ww 
preliminary design engineering through stringent : 
final inspection. Second, Solar can manufacture , ay 
every component of your ducting system, including 
tubing, flexible joints and other parts. 
And Solar has almost three decades . 3 
of experience with alloy steels required for ' . 
today’s high temperatures and pressure 
conditions. Contact Solar today— * 
write to Solar Aircraft Company, e\ 
Dept. B-110, San Diego 12, Calif. 


AIRCRAFT COMPANY SAN DIEGO + DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS + GAS TURBINES + BELLOWS + CONTROLS + HIGH TEMPERATURE COATINGS + AIRCRAFT COMPONENTS 





FLYING IN NEW ENGLAND... 
It’s always a short hop to 


When business or pleasure takes you to New 
England, or anywhere from Maine to Texas, you'll 
find the convenience of flying matched by the 
convenience of an Esso Dealer Airport. 

There are more than 600 Esso Dealer Airports 
serving your private, corporate or company planes 
with high quality Esso Aviation Products. These 
are the famous fuels and lubricants used by 

the world’s leading airlines and 


backed by 46 years of flight testing and research; 

And whenever you land at an Esso Dealer Air- 
port, you get extra convenience with an Esso Credit 
Card. With it you and your company can charge 
gasoline and oil, lubrication, tire and battery serv- 
ices, landing fees, over-night storage in transit 
and minor emergency repairs. 

Wherever you fly —from Maine to Texas — you'll 
find Esso Aviation Products. 


FREE TO PILOTS! For your free copy of “You and Instruments” by Col. Duckworth, 


packed with important information, be sure to see your nearest Esso Aviation Dealer. 



























The ancient mariner’s “‘marks of mo- 
bility” were few. Today's aircraft 
navigate the celestial sphere with con- 


fidence — thanks to Kollsman's scien- the marks of mobility 


tific instruments and controls. 





In an aircraft, instruments and controls are the very marks of its mobility 
. . . for accurate measurement and observation are the only guides to safe, 
predictable flight. There are no “marks of mobility” more accurate and 
dependable than Kollsman in the seven fields of . . . 


AIRCRAFT INSTRUMENTS 
PRECISION CONTROLS 
PRECISION COMPUTERS AND COMPONENTS 
OPTICAL COMPONENTS AND SYSTEMS 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 
MOTORS AND SYNCHROS 
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS 


Our manufacturing and research facilities . . . our skills and talents, are 
available to those seeking solutions to instrumentation and control problems. 


ko | | § m q n ISTROMERT CORPORATION 


60-08 45th AVE., ELMHURST, N.Y. « GLENDALE, CALIF. « SUBSIDIARY OF Standard COIL PRODUCTS CO. INC. 
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(7 IN U.S. NAVY’S FIRST GUIDED MISSILE SHIP 


USS BOSTON, first of the U.S. Navy's guided missile cruisers, 
highlights another important advance in the continuing program of 
guidance systems development in progress at Reeves 

for the U.S. Navy Bureau of Ordnance. 


Equipment installed in the USS BOSTON, born of successful experience 

with previous Reeves installations in USS MISSISSIPPI and USS NORTON SOUND, 
permits a new high degree of continuous precision control 

of the ship-to-air missile flight path right up to the moment of impact 


Reeves’ work with the U.S. Navy and U.S. Air Force goes back to the 

earliest stages of their successful missile guidance programs. 

If you are concerned with the placing of prime or sub-contracts in the fields of 

missile or aircraft guidance, radar, gunfire control, servo-mechanisms 

or computer systems of any type, you should investigate Reeves’ exceptional 

... and thoroughly experienced . . . research, engineering and en 


manufacturing facilities. 





REEVES COMMAND GUIDANCE SYSTEMS 


REEVES INSTRUMENT CORPORATION 
A Subsidiary of Dynamics Corporation of America 
215 East Sist St., New York 28, N. Y. 
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FUEL LoaD ™ 
LIMIT CONTROL 
for the Viscounts 





... Another | SIMMONDS Pacitron | ‘‘First”’ 





Something new has been added to precision airline operation. . 
PACITRON now makes provision for the use of load limit 20 
control, the automatic control of fuel taken aboard in accord- 15 6X10 
ance with flight plan requirements. Simmonds advanced elec- B= 
tronic fuel gaging systems are now flying as standard equip- 
ment on the new Vickers Viscounts for U. S. and Canadian Air 
Lines. PACITRON capacitance fuel gage systems were speci- 
fied to furnish these new turboprop transports with the most 
accurate method of measuring and managing fuel. 

In addition to load limit control, PACITRON can include 
these additional fuel management functions: center of gravity 
control by fuel transfer or controlled usage, level switching 
signals, totalization and telemetering for remote readings. 

Simmonds gages were also specified for measuring the 
water-methanol systems on the Vickers Viscount. In addition 
to fuel and water-methanol, Simmonds equipment has been 
successfully used for gaging engine oil, nitric acid and other 
hard-to-measure liquids. 

Simmonds continues as “first in electronic fuel gaging.” 


SIMMONDS 
AEROCESSORIES, INC. 


The Extra Engineer— When 
Pacitron fuel gage system 
provides fuel management 
as well as fuel measurement. 


General Offices: Tarrytown, New York 


Branch Offices: Detroit, Michigan + Dayton, Ohio 
St. Lovis, Missouri « Dallas, Texas + Wichita, Kansas 
Glendale, California + Seattle, Washington 
Sole Canadian Licensee: Simmonds Aerocessories 
of Canada Limited « Montreal 








when seconds mean survival 
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Ground support equipment of unquestionable i 

reliability is the indispensable factor for maintaining ft APP 

aircraft at a goes “ready” ... and getting them a chs 

airborne in the shortest possible time should the THE ALL-PURPOSE MA-1 HELPS GREATLY TO 
need arise. D To this vital end CONSOLIDATED SOLVE THE MANPOWER PROBLEM...FOR 
devotes its full resources_and long experience as ONE SERVICEMAN TAKES THE PLACE OF FOUR 


the established pioneer in the design, development 
and manufacture of GROUNB. SUPPORT EQUIP- 
MENT. D Typical of CONSOLIDATED'S important 
contributions is the versatir2, highly-efficient MA-1 
self-propelied multi-purpose power unit. D it is 
the ONLY GROUND SUPPORT VEHICLE which 
meets all the complex problems of towing, testing, 
servicing and starting jet aircraft . . . quickly and ~~_ 
surely .. . even under the most difficult operational 
conditions. Now serving the U. S. Air Force, Navy 
and Marines .. . this sturdy unit is CONSOLIDATED for 
GREATER POWER and VERSATILITY. 





IN THE EXACTING FIELD OF GROUND SUPPORT, CONSOLIDATED HAS DEMONSTRATED ITS ABILITY TO MEET THE MOST COMPLEX DEMANDS 


CONSOLIDATED 


DIiESEt ELECTRIC CORPORATION 





STAMFORD;>,CONND BRANCHES - DALLAS. TEX * DAYTON OHIO + SANTA AWA, CAL WASHINGTON, 0. C 
IN CANADA + CONSOLIDATED DIiSEL ELECTRIC CORPORATION + OTTAWA, ONT. 
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Gyros 
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del ilable! 
HIG-3, Model 2 GYRO, Now Avaiiabie! 
DATA: 


Spin Motor: 3 Volts R.M.S., 400 Cycles/second, 2 phase. 

2. Power Required: .75 Watts Maximum. 

3. Synchronous Speed: 12,000 R.P.M. 

Run-up Time: 10 Seconds Maximum 

Angular Momentum: 102 Gram Centimeter?/second. 

Gimbal Travel: +6° Maximum. 

Signal Generator Sensitivity: 8 Millivoits/Milliradian, with 25 Milliampere, 

400 Cycles/second excitation. 

8. Signal Generator Linearity Deviation: +1%. 

9. Torque Generator Excitation: 50 Milliamperes, 400 Cycles/second. 

10. Torque Generator Linearity Deviation: +1%. 

11. Input Rate: 2 Radians/second Maximum. 

12. Null Voltage: 1 Millivolt Maximum. 

13. Characteristic Time Constant: .002 Seconds. 

14. Drift Rate: .005 Milliradian/second. 

15. Heater Power: Warm-up 60 Watts, running 15 Watts, 115 Volts, 

400 Cycles/second. 

16. Weight: 4% ounces. 

17. Single Degree of Freedom. 

18. Viscous Damped. 

NOTE: This Gyro can be readily modified to meet your requirements. We invite inquiries 
listing specifications. 
The Greonleaf Line of Gyros and associated devices is being steadily expanded. 
it now includes a wide selection of Free and Rate Gyros, and the HIG-3 and 


HIG-4 Gyros. 
Write, wire or phone for further information. 


le ENGINEERING « DEVELOPMENT + PRODUCTION 
een af MANUFACTURING COMPANY 


NO uw S 








THE 


7814 W. Maplewood Industrial Court + Saint Lovis 17, Missouri 


Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, 
Differential Pressure Mach Meters, Air Speed Indicators, 
Computers, Switches and many other precision-built components. 





GRE-50 At Greenleaf Plant No. 2 facilities are available for precision castings. 
























New Chance Vought 
“CRUSADER”... 


world’s fastest 
navy fighter 
relies on 


Wesrern 


GEAR 


Chance Vought’s F8U-1 Crusader, Navy's 
fastest fighter, depends upon clean design 

and tremendous thrust for its flashing speed. 
And Chance Vought relies upon Western Gear's 
starter drive assembly to provide positive 
starting for the afterburner-equipped 

turbo-jet engine which gives this carrier-based 
fighter its speed and outstanding high 

altitude performance. 


It's continued proof of Western Gear's ability 
to design and manufacture aircraft units 
vital to reliable performance. It’s conclusive 
evidence that there is no substitute for 
experience — four decades of it — in the 
production of outstanding mechanical power 
transmission equipment for aircraft use. 
This experience is yours for the asking. 
Address General Offices, Western Gear, 

P.O. Box 182, Lynwood, California. 

y 


yA “The difference is reliability” « Since 1888 





Plants at Lynwood, Pasadena, Belmont, San Francisco (Calif.),Seattie and Houston. Representatives in principal cities 





NEW WEBER BUFFET 
PROVIDES HOT 
MEALS FOR MATS 
PASSENGERS 

ON C-121C 


Military personnel being flown on long 
hops throughout the world by the Mili- 
tary Air Transport Service will enjoy 
hot, nourishing meals on Lockheed’s 
new C-121C. 

One of the fastest military transports in 
service, the new triple-duty Lockheed 
Super Constellation uses the Weber buf- 
fet on long trips. This new C-121C can 
be quickly converted from a 75-passen- 
ger version to either a flying ambulance 
carrying 47 litter patients plus hospital 
attendants or to an aerial packhorse tot- 
ing more than 14 tons of bulk cargo. 
Powered by four turbo-compound en- 
gines, the C-121C has a maximum take- 
off weight of 133,000 pounds and is 
116% feet long. It cruises at 335 m.p.h. 
The Weber buffet was designed for such 
convertible ships as this. It can quickly 
be installed or removed to meet the spe- 
cific requirements of the flight. 


Serves up to 80 with hot meals 

Up to 80 passengers can be served hot 
delicious dinners from the new Weber 
buffet which has just been developed by 
Weber in conjunction with MATS, 
WADC, AMC and Lockheed personnel. 
This new buffet is equipped with frozen 
food ovens that quickly convert frozen 
meals to hot ones. Variety is provided by 
a series of 10 different menus. A typical 
serving includes: roast turkey with 
dressing, mashed potatoes, lima beans, 
salad, ice cream and a beverage. 


Complete kitchen facilities 

In addition to the, ovens, the buffet has 
a dry ice refrigerator, hot and cold liquid 
containers, hot cups, individual serving 
trays, a portable water system, a sink, 
complete electrical system, refuse con- 
tainer and miscellaneous storage space. 
The buffet is readily removable and is 
adaptable to many types of military air 
transports. All working and exposed 
surfaces are stainless steel with the 
frame construction of aluminum. 


Also Manufacturers of: 
Ejection Seats / 


WEBER AIRCRAFT CORPORATION, 
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Weber Aircraft Corperation, 2820 Ontario Street, Burbank, California 


This triple-duty Super Constellation can be quick-switched to cargo, passenger, or 
hospital litter duty. The Weber Buffet and seats are easy to install or remove. 


i 


_ 
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A WAF Airman Ist Class and a Staff Sergeant prepare to serve a test group from 
the new Weber Buffet. Plant test demonstrations under typical operating condi- 
tions were held during the development of the Buffet and Passenger seats to assure 


maximum convenience and utility. 





Specially designed passenger seats 

The Weber passenger seats used in con- 
junction with the buffet are also remov- 
able. Plenty of passenger comfort is of- 
fered, yet the seats may be folded 
against the bulkhead or placed in cargo 
compartments. Separate serving trays 
are provided with each seat, as well as 
space for an exposure suit and a Mae 
West life jacket. Real comfort for pas- 
sengers is assured with contoured foam 
rubber construction covered with nylon 


Pilot and Crew Seats / Passenger Seats 


2820 ONTARIO STREET, 


plus the fact that each seat can be indi- 
vidually reclined. 

During development of the buffet and 
seats, WAF personnel served a series of 
meals under typical operating condi- 
tions. On the basis of this testing, modi- 
fications were made to provide maxi- 
mum efficiency and ease of operation. 
This is another example of Weber Air- 
craft Corporation solving problems of 
the aircraft industry from initial pro- 
posal thru final production. 


BURBANK, CALIFORNIS 





PRESENTING THE 


supercharged ( 


THE NEW LEAR AUTOMATIC DIRECTION FINDER ADF-14C 


A powerful blower pumps great 
quantities of cooling air into the 
amplifier of the “supercharged C.” 
Why? To give you uniformly 
high sensitivity for continuous 
operation... greatly improved 
component reliability ... greatly 
increased component life. For in- 
formation about this unique ADF 
write to LearCal Division, 3171 S. 


Bundy Drive, Santa Monica, Calif. 


LEAR © 





EARLY RESEARCH AND DEVELOPMENT EXPERIENCE with electronic 
location equipment at G.E. began in 1935 when this first system, 
with an output of 1% watts, located planes up to five miles away. 





IN USE TODAY, this huge nodding height finder was designed and 
developed by General Electric to be used with powerful search radar 
systems and is a major contribution to long-range aircraft location. 


How G.E.’s 20-year antenna background can 
help make your radar system more effective 


6 examples show experience in all areas of land- and ship-based antenna work 


To give you an outstanding source for reliable, precision 
radar antenna equipment, General Electric backs modern 
facilities with the know-how that comes from many years of 
research, engineering, and manufacturing experience. 

For example, early research in electronic location equipment 
at G.E. began in 1935 and engineering and manufacturing 
experience includes these six major areas: 

1. Stabilized bases to compensate for ship pitch and roll 
were built in large quantity with Navy antennas in World 
War II. 

2. Small, portable systems for weather balloon tracking 
were developed and produced for the Army and Navy in 1948. 
3. Powerful heightfinding antenna, FPS-6XW1, de- 
veloped by G.E. for USAF in 1949, was an advancement 
in long-range detection. 

4. Giant shipboard search antenna, largest in use 
today, was G-E developed and produced for Navy early- 
warning ships. 

5. Long-range search antennas (FPS-7) were designed 
and built by G.E. using advanced construction techniques. 


6. One of the first combination antennas (allows both 
search and elevation detection), the Navy’s SPS-8 was 
designed and produced to give a precise beam pattern. 

This extensive background enables clearer perception of 
special engineering and manufacturing problems. It is the 
element that helps give G-E precision antenna equipment the 
efficiency and reliability to help make your radar system 
more effective. For more information, contact your G-E 
Apparatus Sales Office or use coupon below. 


Mail to: General Electric Company, Section C223-2 
Schenectady 5, N. Y. 
Please send me these two bulletins: 
GEA-6279, Radar Antennas, Mounts, Components, and Acces- 
sories 
GED-2494, G.E.'s Naval Ordnance Department Offers Complete 
Engineering and Manufacturing Services 


C) Fer immediate project. () For reference only. 
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Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





JANUARY 16, 1956 


Editorial Offices 


AVIATION WEEK VOL. 64 Ho 3 


New York 36—330 W. 42nd St., Phone LOngacre 4-3000 (Night LO 4-3035) 
Washington 4, D. C._—National Press Bldg., Phones: NAtional 8-3414, REpublic 7-6630 
Los Angeles 17—1111 Wilshire Blvd., Phone MAdison 6-4323 





PUBLISHER Robert W. Martin, Jr. 
EDITOR ees .....-Robert B. Hotz 





MANAGING EDITOR ..Alpheus W. Jessup 
ASST. MANAGING EDITOR (TECHNICAL) 
David A. Anderton 
WASHINGTON...... G. J. McAllister 
NEW YORK . Cecil Brownlow 
ENGINEERING... .irving Stone, Henry Lefer 
Robert H. Cushman 
AVIONICS , Philip J. Klass 
CONGRESS... : Katherine Johnsen 
MILITARY Claude O. Witze, Evert Clark 
TRANSPORT Craig Lewis, Preble Staver 
EQUIPMENT G. L. Christian 
BUSINESS FLYING Erwin J. Bulban 
ART EDITOR Lawrence J. Herb 
EDITORIAL PRODUCTION... Jerome E. Kelley 
EDITORIAL ASSISTANTS 
Bernie Lang, Betty Hein 
LIBRARIAN Jeanne Rabstejnek 


FOREIGN NEWS SERVICE 


EDITOR John Wilhelm 
LONDON . William J. Coughlin 
PARIS John 0. Coppock 
BONN Gerald W. Schroder 
MEXICO CITY John H. Kearney 
RIO DE JANEIRO Peter Weaver 
TOKYO Dan Kurzman 
BOMBAY Gordon Graham 


DOMESTIC NEWS BUREAUS 


ATLANTA 3 801 Rhodes-Haverty Bidg 
CHICAGO 11 520 No. Michigan Ave 
CLEVELAND 15 1510 Hanna Bidg 
DETROIT 26 856 Penobscot Bidg 
HOUSTON 25 1303 Prudential Bidg 
LOS ANGELES 17 1111 Wilshire Bivd 
SAN FRANCISCO 4 68 Post St 
WASHINGTON 4 1189 National Press Bidg 


SALES 


ADVERTISING SALES MANAGER 
E. P. Blanchard, Jr 
PROMOTION and RESEARCH MANAGER 
T. B. Olsen 
ATLANTA William D. Lanier, Jr 
BOSTON A. C. Boughton 
CHICAGO and ST. LOUIS 
D. T. Brennan, J. S. Costello 
CLEVELAND H. P. Johnson 
DALLAS hs James Cash 
DETROIT eee C. A. Ransdell 
LOS ANGELES 
C. F. McReynolds, Gordon Jones 
NEW YORK J. C. Anthony 
PHILADELPHIA W. S. Hessey, J. D. Willis 
SAN FRANCISCO T. Evans Wycoff 


BUSINESS 
BUSINESS MANAGER ° J. G. Johnson 
PRODUCTION MANAGER... W. V. Cockren 
RESEARCH AND MARKETING 
Mary Whitney Fenton, 


Elinore Eisenson. 


AVIATION WEEK, January 16, 1956 


President Gets Traffic Control Problem 
> Bureau of Budget study group recommends creation of cabinet- 
level post, preparation of 20-year plan. 


Army Budget Stresses Planes, Missiles 
P Expanded missile system, strategic and tactical mobility are chief 
goals, Chief of Staff says. 


Talos Integrates Terrier Airframe, Ramjet 
> First details of the Navy’s ramjet—propelled anti-aircraft missile, 
an outgrowth of the Bumblebee program. 


Airlines Face First Pilot Shortage 
P Major carriers engaged in recruiting drive as largest expansion 
program gets under way. 
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"When I want Cable 


for extreme temperature 





operation, I call 
Packard Electric!" 


Packard PE-400 Aircraft Cable retains its flexibility under extreme cold or heat without cracking 


FROM—90° F. TO 500° F. you can 
count on Packard PE-400 cable to give 
safe, consistent performance. Packard 
PE-400 aircraft cable resists the effects 
of spilled fuel, oil or hydraulic fluid. No 
matter what your needs, you can be 
sure that any cable built by Packard 
Electric is built to last. 

WHEN YOUR JOB CALLS FOR CABLE 
that is tough, that’s the time to get in 
touch with Packard Electric at Warren, 
Ohio. Here at Packard we have spe- 


Offices in Detroit, Chicago and Oakland, California «+ 


ma: AMM 


cialized in the development of tough 
insulation for our aircraft cable cus- 
tomers—cable so tough that it resists 
abrasion and chafing, and reduces the 
likelihood of electrical failure. 


Packard is the world’s largest producer 
of aviation and automotive cable, so 
you can be certain of on-time delivery 
of your order. Furthermore, this high 
volume means that Packard's top- 
quality cable comes to you at a price 


that is right. Our engineers will be glad 


to discuss any cable problem with you 

. without cost or obligation. It's 
another service to Packard customers. 
Why not take advantage of it... 
today. 


Packard Electric Division 
General Motors, Warren, Ohio 


Aviation, Automotive and Appliance Wiring 
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Jet Transport Problems 


“We are buying airplanes that haven’t yet been fully 
designed with millions of dollars we don’t have and 
are going to operate them off airports that are too 
small, in an air traffic control system that is too slow 
and we must fill them with more passengers than we 
have ever carried before.” This philosophizing by an 
airline president on the current jet transport procure- 
ment program by foreign and domestic airlines is 
perhaps a little too pessimistic but it does highlight 
the tremendous problems airline management is shoulder- 
ing with its entry into the jet era. 

The jump of airline management into the jet age 
is typical of the spirit of aviation pioneers who have 
never let a tangle of future problems deter them from 
striking out boldly into the unknown. We are con- 
fident that eventually these problems will be solved 
and that an ever increasing number of people will fly 
swiftly, smoothly and safely on a jet transport network 
that will give the once-formidable dimensions of the 
world another significant squeeze. Orders placed for 
more than a billion dollars worth of gas turbine powered 
airliners during the past six months make it certain that 
the jet transport era will arrive in force by 1960. 

Before then the pioneering operations of the turbo- 
prop powered Vickers Viscount and the Bristol Britannia 
should give operators a more distinct view of future 
problems although the use of relatively small quantities 
of these aircraft will not subject the global transport 
system to the strain that will be imposed by jet opera- 
tions in full scale. The turboprop transports also will 
escape one of the major problems facing the turbojet 
equipment—noise. 


Noise Problem 


Noise levels turbojet transports impose on the ground 
maintenance and servicing crews and the communities 
around airports will be one of the most serious prob- 
lems facing the airlines because of the tremendous polit- 
ical pressure it can generate. Airports are run by munici- 
pal authorities who are extremely sensitive to local 
political pressure. ‘There is no generally acceptable 
technical solution yet to the requirement for reducing 
turbojet roars to an acceptable whisper, although there 
is a major technical effort focused on this goal. The 
entire ground environment of the jet transport poses 
a multitude of unsolved problems. Even at the early 
gross weights of the turbojet transports few airports 
here and abroad could handle them on routine opera- 
tions. Now with the gross weights nsing by the week 
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until some are nudging the 300,000 Ib. mark, the air- 
port problem becomes more acute. The commercial 
airports of all but a few terminals that anticipate jet 
transport operations face major revision including some 
re-design to accommodate the turbojet giants. 

Longer runways, improved landing aids, larger ter- 
minal facilities and perhaps a considerably different 
surface operation technique will be required for jets. 


Setter Traffic Control 


Nobody even remotely familiar with the problem will 
contend that fleets of jet transports could operate with 
any degree of schedule regularity in the present air 
trafic control system. It is already badly strained handl- 
ing the piston-powered transport traffic of today and will 
require technical improvement on a major scale to meet 
the demands of jet transport fleet operations. 

Airlines operate to make a profit. If jet transports are 
to be profitable they will have to be operated at high 
speeds carrying large passenger loads. A jet transport 
that cannot be manipulated swiftly over an airline sys- 
tem carrying loads of 100 passengers probably will not 
contribute much to net income. 

Filling the spacious cabins of the jet transports will 
pose problems for sales, reservations and passenger serv- 
ice that can only be dimly perceived now. For example, 
unless the airlines lick the no-show problem they may 
find their jet transport hauling a high percentage of re- 
served but empty and unpaid for seats. ‘This would be 
a road to ruin. 


Need New Sales 


Nor can a reservations system where it often takes 20 
minutes to reach a clerk via telephone function fast 
enough to consistently fill the jet seats. 

The hauling capacity of the jet transport fleet with 
its combination of huge cabins and high speeds will 
accommodate a higher trafic volume than the airlines 
now carry. Airline sales will have to snare a larger por- 
tion of the travel market to feed the jet cabins and keep 
revenues well over operating costs. 

Although many design details of the big Boeing and 
Douglas turbojet transports remain to be settled the 
metal cutting for them will begin soon to meet the 
1959-60 delivery dates. Airline managements who have 
and will order these jet transports will have to begin 
their system re-design now in order to have it functioning 
smoothly, safely and profitably when the DC-8 and the 
707 take to the airways. —Robert Hotz 





RESEARCH KEEPS 


New baggage panel is air-tight yet 
easily opened, strong yet flexible 


LANS for Lockheed’s Super Constel- 

lation called for two big baggage 
compartments in the lower section of 
the fuselage. But the panels lining the 
compartments presented some tough 
engineering problems. 

These panels had to seal out air to 
meet CAA safety regulations. Yet made 
to open fast for servicing equipment in 
33 places. Flexible enough to fit around 
tricky contours. Yet strong and abrasion 
resistant enough to take the impact and 
scuffing of shifting baggage, and resist- 
ant to oil, flame and aging. 

It seemed like an almost impossible 
job—even for rubber. Called in by Lock- 
heed, B. F. Goodrich engineers went 
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after the answers. First, they made the 
panels out of a glass fabric combined 
with a special rubber compound. Not 
only did the panels prove age-resistant, 
oil-resistant and flame-resistant, they 
had the necessary flexibility, wear-resist- 
ance and strength. They even passed a 
severe “guillotine test” that simulated the 


impact of heavy, sharp-cornered baggage. 


Then B. F. Goodrich Pressure Sealing 
Zippers were added to the panels. The 
zippers’ overlapping rubber lips (see 
right above) provided a pressure-tight 
seal against air. Yet they are zipped open 
quickly and easily to let maintenance 
men get at equipment on either side 
and over the compartments. 


The new panels completely filled the 
bill. The picture above, taken inside a 
Super Constellation’s baggage compart- 
ment, shows panels on side and top. 

This is one more example of how 
B. F. Goodrich rubber research and 
engineering can solve the most difficult 
aviation problems. The B. F. Goodrich 
Company, Tire and Equipment Division, 
Aeronautical Sales, Akron, Ohio. 


B.F Goodrich 


AVIATION PRODUCTS 


Tires, wheels, brakes * De-icers « Heated rubber « 
Fuel cells *« Avtrim « Pressure Sealing Zippers « 
inflatable seals « Rivnuts * Hose, accessories 














WHO'S WHERE 








In the Front Office 


Lionel R. Fiedler, vice president, Ameri 
can Bosch Arma Corp., formerly vice presi 
dent-sales, Arma Division 

Brian Cooke, vice president-treasurer, 
Hawaiian Airlines, succeeding David Wat- 
son, who resigned due to health. Lambert 
B. Irons is new secretary. 

Richard B. Hubbard, president, Erco Di 
vision, ACF Industries, Inc., Riverdalen, 
Md., formerly vice president-chief engineer, 
Specialities, Inc., Syosset, N. Y. 

Rear Adm. Frederick R. Furth, (USN, 
ret.), special assistant to president Farns 
worth Electronics Co., a division of Inter 
national ‘Telephone & Telegraph Corp. He 
was formerly Chief of Naval Research. 

Rear Adm. Luis de Florez, (USNR), 
president, Flight Safety Foundation, Inc., 
New York, N. Y., succeeding the late 
Adm. John Towers. 

J. Hanson, deputy chief scientific officer, 
Structures Department, Royal Aircraft Es 
tablishment, Farnborough, England. D. E. 
Morris, deputy chief scientific officer and 
chief superintendent, Aircraft & Aircraft 
Experimental Establishment, Boscombe 
Down. Dr. B. G. Dickens, director of 
guided weapons research and development 

Vernon W. Deinzer, vice president-gen- 
cral manager, McCauley Industrial Corp., 
Dayton, Ohio, formerly vice president 
manufacturing 

Lonnie D. Harrison, vice president-treas- 
urer, National Aircraft Corp., Burbank, 
Calif., formerly secretary-treasurer, Mark 
Aero Supply, Inc., Washington, D. C. 

Raymond R. Wiese, vice president-di 
rector, Hunter Manufacturing Corp., Bristol, 
Pa. Arthur P. Paine, manager of the Air 
craft Division and assistant secretary, Bris- 
tol Engineering Corp., wholly owned sub- 
sidiary of Hunter. 


Honors and Elections 


Nathan I. Hall, vice president, Hughes 
Aircraft Co., Culver City, Calif., named a 
Fellow of the Institute of Radio Engineers. 

S. Alden Pendleton, controller, Curtiss- 
Wright Corp.'s Electronics Division, named 
a member of the Controllers Institute of 
America. Other new members: Elmer A. 
Hennig, treasurer, Cleveland Pneumatic 
Tool Co., and Rolfe Wyer, plant controller, 
San Diego Division, Solar Aircraft Co. 


Changes 


William F. Hafstrom, manager-marketing, 
Government Contracts Division, Stromberg 
Carlson, a division of General Dynamics 
Corp. 

James F. Drake, preliminary design chief 
Marquardt Aircraft Co.'s Powerplants En- 
gineering Subdivision, Van Nuys, Calif. 

Norman L. Winter, general sales man- 
ager, Sperry Gyroscope Co., Great Neck, 
N. Y., formerly federal contracts director of 
the company. 

William M. Duncombe, field engineer 
and assistant to commercial sales manager, 
Aircraft Radio Corp., Boonton, N. J. 

(Continued on page 74) 
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INDUSTRY OBSERVER 


> Piasecki Helicopter Corp. is working on twin-turbine version of the H-21 
Work Horse for the Army. Earlier 4-turbine idea, using the French Artouste 
engine has been abandoned. 


> Despite the Comet III's round-the-world proving flight, sales prospects 
for the Comet IV still appear dim. Most foreign airlines that would be 
prime Comet IV prospects are buying Boeing or Douglas jet transports. 
Those who ordered Comet Mark I and Mark IIs are also unhappy about 
their prospects of settlement with de Havilland. 


> On-and-off operation of solid-prope!lant rocket motors, once the biggest 
barrier to their general acceptance, has been solved by at least one developer 
of the units. Secret is to vent the combustion chamber when shutdown is 
desired. This reduces the combustion chamber pressure below the value 
necessary to sustain combustion and the charge stops burning 


> British guided missile progress has reached the stage where Royal Air 
Force technical officers and enlisted men are being assigned to the manufac- 
turing plants for familiarization with the new weapons. The plants include 
Bristol Aeroplane Co., English Electric, Fairey Aviation, de Havilland, 
Vickers Armstrongs and Armstrong-Whitworth Aircraft. 


P U.S. airline operators who are buying the Bocing 707 and Douglas DC-8 
jet transports will use external antennas for their communications equipment 
rather than the flush antennas used by USAF in the B-47 and B-52 bombers. 
External antennas will be strung along the top of the cabin from cockpit to 
tail. Airline operations experts feel the percentage of communication black- 
outs in military planes resulting from flush antennas is not acceptable for 
airline operations. 


> Navy pilots from Patuxent River have conducted early flight test of the 
Piasecki HUP-4 at the manufacturer's plant in Morton, Pa. HUP-4 is 
powered by the Wright R1300 engine, replacing the Continental R975-42 
in the HUP-2. 


> British observers are wondering how much pressure the Ministry of Supply 
will bring to bear on brilliant “(Canberra and Gnat) designer W. E. W. 
Petter to leave Folland Aircraft and return to one of the large aircraft 
firms. 


> Bocing-Seattle has received a $400,000 contract from Navy's Bureau of 
Ships for development work on the 502-1 gas turbine engine. 


P Stanley Aviation Corp., Denver, Colo., has been awarded an Air Force 
contract for the production of F-84F cockpit procedure trainers. The Stanley 
trainer embodies complete automation of all normal and emergency pro- 
cedures. The T-33A and RB-66B trainers are in service now. A prototype 
of the F-84F trainer also is in service. 


> Watch for a shakeup in the British helicopter program. Too many projects 
spread over too little talent and research resources plus unwillingness of 
some major aircraft firms to push rotary wing developments has put the 
British helicopter pace a decade behind its U.S. competitors and lost any 
possibility of international sales. Best bet to emerge strongest from the 
Ministry of Supply shakeup—Bristol. 


707-120 for the model with the 


> Designations of the Boeing Jetliners are: 
and 707-320 for 


J57 engine; 707-220 for the medium heavy with the J75; 
the Intercontinental. 


> Air Force planes are accumulating flight time at the rate of about 10 
million hours a year. Major accident rate is between 18 and 19 per 100,000 
hours of flight. USAF jet fighters are flying about 1.5 million hours a year 
and account for approximately half the major accidents. During the 
first half of 1955, major accidents to jet fighters occurred at the rate of 
about two a day. 
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Tested, proven, and in production... 
the only double-duty aircraft fire detector! 


in temperature as a definite danger condition, and 
a FIRE ALARM is actuated. The pilot then oper- 
ates the nacelle fire extinguishing system to put 
out the blaze. 





Consisting essentially of a heat-sensing element 
and a transistor-triggered control unit, the Kidde 
Aircraft Fire Detector is the first to give both an 
immediate nacelle overheat danger signal and a 
fire alarm when temperature reaches a critical 
degree. Its hermetically-sealed control unit needs 
no shock or vibration isolation, has no vacuum 
tubes, and the entire unit requires no resetting 
after a fire. Here’s how it works: 


Located in the engine nacelle, the fire-sensing 
element—a long, wire-like unit—transmits nacelle 
temperature changes to the control unit, which is 
pre-set so as to remain on standby throughout the 
normal nacelle temperature range. 


When the nacelle temperature rises above maxi- 
mum normal, the control unit recognizes “‘poten- 


During any gradual temperature rise above 
maximum normal, the ABNORMAL TEMPER- 
ATURE signal remains operative all through the 
rise, and is replaced by the FIRE ALARM when 
a predetermined fixed fire temperature has been 
reached. 


Lightweight and compact, the Kidde Aircraft 
Fire Detector can be adapted to meet the needs 
of all aircraft produced today. For more informa- 
tion, write Kidde now. 


tial trouble,” and triggers an ABNORMAL 
TEMPERATURE signal. 


However, if there is a sudden flash of fire in the 
nacelle, the control unit interprets the rapid rise 


The words ‘Kidde’, ‘lux’, and 
the Kidde seal are trademarks of 
< Wolter Kidde & Company, Inc 


Walter Kidde & Company, Inc., 118 Main St., Belleville9,N. J. 


Walter Kidde & Company of Canada, Ltd., Montreal—Toronto 











Civil Air Reviews 


I'wo congressional committees plan broad reviews 
of civil aviation policy: 
@ Senate Small Business Committee is considering a 
report by Civil Aeronautics Board outlining steps that 
have been taken since 1952 to increase competition in 
iir transportation. In 1952 the committee blasted the 
Board for stifling the growth of unscheduled carriers. 
@ House Commerce Subcommittee on Aviation, headed 
by Rep. Oren Harris (D.-Ark.), will open hearings Jan. 
17, with testimony by CAB Chairman Ross Rizley. 
The hearings will be on omnibus legislation re-writing 
the 1938 CAA Act, introduced last session by Harris, 
but will take the form of briefing sessions. 


New ATA Officials 


Warren N. Martin, 45, Trans World Airlines official, 
will become vice president for State Affairs of the Air 
l'ransport Assn., one of the two new vice presidencies 
created by ATA at its board of directors’ meeting last 
month (AW Dec. 26, p. 82). 

Martin will join ATA Feb. 1 as Director of State 
\ffairs, with the understanding that his election to 
the $18,000-a-vear post at the next directors’ mecting 
in March is assured. An attorney, Martin has been 
with TWA for 10 vears, most recently as regional 
director of Civil Affairs at Kansas City. 

Martin’s selection for the vice presidency for State 
\ffairs is expected to be followed shortly by the naming 
of a vice president for Federal Affairs. 


Transponder Reluctance 


Air Navigation Development Board may be unduly 
pessimistic over interference problems which recently 
have come to light in the air traffic control transponder 
beacon program (AW Jan. 9, p. 23), some observers 
believe 

They say the interference problems, resulting in part 
from many civil and military ground interrogators 
operating in close proximity, can be overcome with 
available techniques, providing civil and military agencies 
cooperate. 

The ANDB does not want to dampen _ industry- 
wide enthusiasm for the much-needed transponders, 
but it is reluctant to see airlines and avionics industry 
invest heavily until svstem tests in the New York area 
disclose whether known fixes are effective. Informative 
test results are expected by March. 


Airport Problems 


Industry and Government officials sought last week to 
define airport problems involved in operation of com- 
mercial jet aircraft. The meeting, first to be held on 
the subject, left most previous questions unanswered 
and uncovered many others. The purpose of the 
gathering was to set out problem areas so that work could 
be started on their solution, and discussion of the long 
list of agenda items gives the Civil Acronautics Admin- 
istration and other organizations concerned a_ basing 
point for further work. 

The CAA will consider changing its airport regula- 
tions in light of jet problems. The basic factor in 
future planning for airport operators appears to be that 
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they will have to deal with bigger, faster, heavier air- 
craft, calling for expansion of present facilities as part 
of the long-term evolution in air transportation develop- 
ment. 

The dispute between airport operators and aircraft 
manufacturers over yardsticks to be used in designing 
new transports was a factor in the discussions. Airport 
officials figure the manufacturers should design aircraft 
to meet the standards of existing facilities, and the 
manufacturers say this approach impedes progress and 
doesn’t meet the demands of a growing air market. The 
airport operators are also wary of jet noise levels. The 
manufacturers sure the noise problem will be 
surmounted when the jets start operating 

Air Line Pilots Assn. representatives told the meeting 
that a lot of problems relating to inadequate airport 
facilities are current, not future They 
say facilities need expansion, now, not four years from 


now when the jets come into use. 


Free Ride Policy Out? 


Civil Aeronautics Board is expected to drop its plan 
authorizing free airline rides for designated employes on 
CAB business. In the face of opposition of Air ‘Transport 
Assn. and other spokesmen, the Board has put off action 
on final approval. 

Rep. Percy Priest (D.-Tenn.), Chairman of the House 
Commerce Committee, does not think the proposal is 
“sound” and plans to have his committee review it, if 
it is put into effect. 


Army Is Thankful 


Gen. Maxwell D. Taylor, Army Chief of Staff, says 
he has things to be thankful for in 1955. Among these 
“is increased understanding of the roles and missions 
of the Army, that there is less preclusive attention paid 
to the air-nuclear threat and greater recognition of 
the dangers of the one short war concept.” Questioned 
on this viewpoint, Gen. Taylor said he has noticed an 
increasing number of comments in the press, for example, 
where editors and writers have expressed skepticism 
about the short war concept. And, he added, the short 
war concept “is not part of my thinking.” 


CAA, CAB Appointees 


Senate Commerce Committee has put the nominations 
of G. Joseph Minetti to the Civil Aeronautics Board and 
Charles J]. Lowen as Civil Aeronautics Administrator on 
the shelf until the subcommittee headed by Sen. Mike 
Monroney (D.-Okla.) completes its investigation of the 
firing of former CAA administrator Fred B. Lee (see 
p. 28). 

Observers expect senate confirmation, though, in a 
few wecks. 

Minetti, former Commissioner of Marine and Aviation 
of New York City and now a member of the Maritime 
Board, would replace Josh Lee, a Democrat whose 
appointment expired Dec. 31. Lowen, who has been 
Deputy CAA Administrator since August, formerly was 
Director of Safety and Excise of Denver and manager 
of the Denver Airport. 


seem 


considerations. 


—Washington staff 
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Air Traffie Control Problem Goes Before 


Bureau of Budget study group recommends creation 


of cabinet-level post, preparation of 20-year plan. 


By Preble Staver 


Washington—Dangerous deficiencies 
of the present air traffic control system 
require creation of a cabinct-level post 
and preparation of a comprehensive 
aviation facilities plan for the next 20 
years, an Aviation Facilities Study 
Group recommended last week to 
Rowland R. Hughes, Director of the 
Bureau of the Budget. 

The action placed the rapidly 
worsening problem of air traffic control 
before President Eisenhower. 

Ihe seven-member group, headed by 
William Barclay Harding, was ap- 
pointed by Hughes on May 4, 1955 to 
determine if there should be a study 
made of the long-range requirements 
for aviation facilities which they de- 
fined as including airports, navigation 
aids, trafic control devices and the 
communications that link them to- 
gether. 


Group Recommendations 


The group strongly recommended 

the need of a study and outlined four 
major areas of inquiry: 
¢ How to make more efficient use of 
the national airspace by allocation and 
trafhe control which is safe, efficient, 
and equitable for all users. 
¢ How to integrate civil and military 
expenditures, particularily expenditures 
for research and development of avia- 
tion facilities. 
© How the cost of facilities should be 
financed from _ private and_ public 
sources. 
e What kind of government organiza- 
tion is required to control use of the 
airspace and be responsible for the 
appropriate Federal interest in the 
construction and use of Government- 
financed military and civil aviation 
facilities. 


Leadership Emphasized 


The group issued this strong warn- 
ing: 

“Unless some urgent action . . . is 
taken to provide full time high-level 
leadership to the problem of bringing 
our aviation facilities in line with air 
trafic growth and the progress being 
made in aircraft development ever 
more dangerous conditions in the air 
can be anticipated.” 

The members further warned that 
to make the kind of study recom- 
mended without placing it under in- 
dependent central direction at a high 
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Government level would be ineffective 
and wasteful of manhours and expense. 
The group’s report noted that no 
cure-all is visualized by making a study 
alone but that “it would be a necessary 
prelude or accompaniment to’ an in- 
tegrated aviation facilities development 
program which is urgently required in 
the interest of public safety, military 
security and the national economy.” 

The group noted the lack of a top 
level systems study and master plan 
which would provide the executive 
branch and affected agencies of the 
Government with a firm basis upon 
which to build a _ comprehensive 
legislative and fiscal program for avia- 
tion facilities development 

The study should be “undertaken 
within the framework of the executive 
branch gnd headed by an individual 
serving under a temporary appoint- 
ment in the executive office of the 
President,” the group urged. 

The report concluded that an indi- 
vidual with a national reputation and a 
broad understanding of civil and mili- 
tary aviation should be selected because 
it was found that none of the inter-de- 
partmental committees dealing with 
coordination have any independent 
executive authority. 

Numerous Committees 

The group reported the existence of 
more than 75 committees, subcommit- 
tees, and special working groups in- 
volved with aviation facilities matters. 
The report stated: “We think it is 
abundantly clear that, because of their 
basic structure, they cannot be expected 
to provide the dynamic leadership re- 
quired for origination and development 
of a comprehensive national aviation 
facilities system.” 

The lacking essential elements of 
effective government action included: 
¢ Full time direction. 
¢ Full disclosure of departmental in- 
formation and plans. 

e Closely coordinated budgetary plan- 
ning and funding. 

® Unified approach to Congress in 
matters of appropriations. 

The Harding group’s solution is to 
have an appointment made in such a 
way that it is clearly the appointee’s 
responsibility, backed by presidential 
authority, to work through and with 
existing organizations and avoid dupli- 
cations of the services which the exist- 
ing groups are able to provide. 

Necessity for urgency in attacking the 


problem of aviation facilities on a long- 
range basis, the report stated, is predi- 
cated on these facts: 

¢ Much of our airspace is already over- 
crowded. 

¢ Development of airports, navigation 
aids, and especially our air traffic con- 
trol system is lagging far behind both 
aeronautical development and the needs 
of our mobile population and of our 
industrv. 

e Risks of mid-air collisions have al- 
ready reached critical proportions. 

The collision hazard is becoming 
greater as the increases in civil and mili- 
tarv air traffic outstrip the capabilities 
of outmoded traffic control facilities, 
the members noted. 

Ihe report said, “the deficiency in 
our air traffic control system is attribu 
table, in part, to the fact that aircraft 
capabilities and public demand for air 
transportation. have proceeded much 
faster than anticipated.” The cause is 
attributed “to the lack of general ap- 
preciation of the need for a ‘systems’ 
approach to our aviation facilities de- 
velopment.” 


Fail to Use Knowledge 


The absence of a systems develop- 
ment concept has resulted in a failure 
to utilize fully the technical knowledge 
that is available and to formulate the 
needed to meet the traffic 
control requirements, according to 
Harding’s group. This has left a 
“piecemeal” approach, they claim. A fur- 
ther inadequacy recognized is the diffu- 
sion of responsibility for meeting the 
requirements and the complex, and 
often ineffective, procedures for co 
ordination among those having respon 
sibility. 

The systems approach is defined as 
the concurrent development of the 
aviation facilities with the development 
of the aircraft using them. 

This is illustrated by the approach of 
the commercial jet transport which 
must become an integral part of a 
transportation system including the air- 
port complex (with adequate approach 
areas), the airway (with its traffic con- 
trol, navigation and instrument landing 
devices), and the associated communi- 
cations on the ground and in the air. 

Fiscal and administrative considera- 
tions must also be considered in the 
system development concept as well 
as the technical aspects, according to 
the Harding report, including: 
eA determination as to whom is to 
finance the building of the system, 
who is to pay for its operation. 
¢ How its operations is to be ad- 
ministered as well as who is responsible 


programs 
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Study Group Members 


Here are the members of the Budget 
Bureau's Aviation Facilities Study Group: 

William Barclay Harding, partner in 
the investment firm of Smith, Barney 
and Co., chairman. 

T. F. Walkowicz, New York con- 
sultant. 

N. E. Halaby, New York attorney. 

Dr. George T. Baker, professor of 
transportation, Harvard Graduate School 
of Business Administration. 

Fred M. Glass, senior vice president of 
the Empire State Building Corp. 

Gen. Harold R. Harris, president of 
Aviation Financial Services, Inc. 

Jerome Lederer, director of the Flight 
Safety Foundation. 

J. Gordon Bennett, Civil Aeronautics 
Administration, served as staff assistant. 











for designing it to serve national and 
local needs. 

In the eight months the Aviation 
Facilities Study Group existed, hun- 
dreds of experts were consulted. ‘This 
enabled the group to draw several con- 
clusions on present and potential 
problems. Individual members of the 
group wrote a section of the report on 
his specialty with all members of the 
group concurring in his findings. 


Unanimous Report 


T. F. Walkowicz said, “Future civil 
and military aircraft will fly much 
faster, at much higher altitudes, carry- 
ing great loads, and they will do this 
at significantly lower direct operating 
costs. Furthermore, vertical rising and 
steep gradient aircraft will begin in an 
important way to take their place in 
the national transportation picture.” 

Gen. Harold Harris, reporting on 
operating problems, says a net increase 
of about 30% in the total number of 
active aircraft can be anticipated in 
the next 20 years. There are about 
90,000 active civil and military aircraft 
in the U. S. today, of which about 
58,000 are civil aircraft, he said. In 
addition to the substantial increase in 
aircraft population, Gen. Harris fore- 
cast, there will be a simultaneous and 
greater increase in aircraft movements 
by virtue of increased speeds and ef- 
ficiency permitting more miles to be 
operated per aircraft. 

Gen. Harris said that at present “we 
are continuing to fly more aircraft 
faster, higher, and more and more 
often, with what appears to be a rather 
casual disregard of the hazards in- 
volved.” He said the group was told by 
several industry and government of- 
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ficials, “we are flagrantly defying the 
law of averages.” 

Walkowicz, who handled air naviga- 
tion and traffic control subjects, said 
the first major factor having an impact 
on this problem has been the constant 
under estimation in future planning of 
aviation’s rate of growth and the load 
it would put on the facilities. 


Estimates Exceeded 


He pointed to CAA’s estimate in 
1948 predicting airline passenger-miles 
of 9 to 11.5 billion by 1955 and a re 
vision of the figures in 1951 predicting 
airline passenger-miles reaching 20 bil- 
lion in 1960. That trafic volume was 
attained in 1955, five vears ahead of 
schedule, he said. 

I'he group agreed, Walkowicz said, 
that no good purpose would be served 
in secking scapegoats. CAA’s problem 
was accepted as being limited in capa- 
bility by low appropriations and by 
difficulties in obtaining advanced tech 
nical information. No excuse was made, 
however, for CAA’s past lack of a 
realistic long range program for the 
modernization of aviation _ facilities 
which was a handicap, Walkowicz said. 

Walkowicz termed the Defense De 
partment’s preoccupation with urgent 
defense problems as “quite proper.” 
However, he said, it is the group's view 
that closer cooperation between the 
responsible agencies in the future could 
result in a superior system capable of 
tracking and separating safely and efh- 
ciently all air traffic at less cost than 
would be possible if two proposed sys- 
tems were installed and operated inde 
pendently. 

The development of two parallel but 
independent projects relating to the 
control of air movements was criticized. 

One is CAA’s traffic control program 
already representing an investment of 


$110 million and the other is the mili- 
tary air defense radar program in which 
$670 million is invested which could 
be better coordinated, Walkowicz said. 

Ihe only result, he said, if thev do 
not quickly become a common system, 
will be a wasteful duplication in time 
and tax money. 

He further reported that CAA will 
spend $370 million for the installa- 
tion of their own svstem with about a 
tenth of the capabilities of the separate 
semi-automatic system (SAGE) being 
installed by the military at a total cost 
of $3 billion. 

Necessity of including airport plan- 
ning as an integral part of a national 
aviation facilities system was stressed in 
the report. 

Fred M. Glass, former Director of 
Aviation for the Port of New York Au 
thority, claimed airport planning has 
often. been primarily based on local 
considerations which, m manv_ in 
stances, are not properly related to the 
national objectives. He said the fact 
that although civil airports must pro- 
vide a reserve for militarv use in time 
of emergency. No single civil airport 
in the country is capable, at the pres 
ent time, of handling the Air Force's 
principal long-range bombers at full 
operational loads on a sustained basis, 
he reported. 

The conclusion drawn was that the 
Federal Government must accept the 
responsibility for overall planning of a 
national airport system as part of the 
national aviation facilities concept and 
for the programming of such additional 
funds, both direct and supplemental, 
required for investment in airports in 
the national interest. The primary re- 
sponsibility for the financing of indi- 
vidual civil airports and their manage- 
ment and planning should remain at 
the local level, he said. 


ODM Orders Greater Dispersion 


Washington—Office of Defense Mo- 
bilization last week ordered the Federal 
Civil Defense Administration to develop 
and coordinate programs to reduce the 
vulnerability of key targets, including 
defense industries, to enemy nuclear 
attack. The plan may change the archi- 
tecture of future aircraft and mussile 
plans so they could better withstand 
bombing. 

The action followed by a week a re- 
port of a civilian committee urging 
that action be taken in face of the 
growing threat of super-hydrogen 
bombs and intercontinental missiles. 
(AW Jan. 9, p. 26). 

ODM’s new nation-wide dispersal 
calls on Federal agencies, including the 
Defense Department, to encourage new 
facilities to be located so as to reduce 


risk of damage and be built to resist the 
effects of modern weapons. 

In applying the policy, these factors 
will be considered: 

e The most likely targets and their 
size. 

e Destructive power of the possible 
weapons, including radius of the blast 
and thermal effects. 

e Built-in protective features of the 
facility. 

e Degree of damage that could be sus- 
tained without crippling the facility. 

e Economic requirements for efficient 
operation of the facility. 

Under the order, the Commerce De- 
partment is told to guide and assist 
industry in keeping with a general plan 
to reduce the vulnerability of metro- 
politan areas, 
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Republican Challenge: 





Lee Hearing Called ‘Fishing Expedition’ 


By Preble Staver 


Washington—Prolonged hearings by 
Sen. Mike Monroney’s Commerce Avia- 
tion Subeommittee investigating the 
firing of Fred B. Lee as Civil Aeronau- 
tics Administrator (AW Jan. 9, p. 30) 
have been characterized as a political 
“fishing expedition” by a Repubiican 
member of the group. 

Sen. Fred Payne (R.-Me.) challenged 
the relevancy of the line of questioning 
being pursued. He told Sen. Monroney 
he was willing to “sit here for wecks, if 
these things being brought out were 
relevant.” 

A weck of hearings, with Lee as the 
principal witness, has been inconclusive. 
The sparring between members of the 
subcommittee has shown a. straight 
party-line split. Democratic membcrs 
have attacked the Eisenhower Adminis- 
tration. The two Republican minority 
members—Sens. Andrew Schoeppel and 
Payne—solidly supported the Adminis- 
tration’s operation of the executive 
branch of Government. 

Sen. Monroney’s principal targets 
have been Commerce Secretary Sinclair 
Weeks and Under Secretary for Trans- 
portation Louis Rothschild, whom he 
describes as a “ground-minded clique.” 
The Oklahoma Democrat charges the 
Commerce officials forced resignation 
of Lee by Weeks and Rothschild was a 
“usurpation of presidential preroga- 
tives.”” He also claims the White House 
was responsible for the “suppression” 
of a section of the cabinet-level report 
on transportation because it is “so raw” 
in its aviation slant. 


"Veil of Secrecy’ 


The controversial _ transportation 
study was prepared by a committee 
headed by Secretary Weeks and com- 
pleted last April. It was later used as 
the basis for proposed legislation sub- 
mitted to Congress for the purpose of 
sctting railroad rates competitively with 
other forms of transportation. 

Sen. Monroney says he hopes to 
“flush out” a copy of the entire report. 
He also wants for the subcommittee’s 
records a number of documents from 
the Commerce Department which he 
claims have been “surrounded by a veil 
of secrecy.” When attempts to nego- 
tiate failed, Sen. Monroney demanded 
that Secretary Weeks produce the fol- 
lowing documents: 

e The President’s Air Policy Report of 
April 1954. 

e The report from the Cabinet Advisory 
Committee on Transportation Policy. 


e Cresap, McCormick & Paget’s man- 
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agement survey of CAA along with cov- 
cring letter made in June 1954. 
e Fred Lee’s comments and analysis of 
the survey. 
e Air Coordinating Committee analysis 
of the survey. 
e Wallace Clark & Co. management on 
CAA made in 1948. 
@CAA five-year Federal airways pro- 
gram (AW Nov. 14, p. 141). 
¢ Copies of annual budget limitation 
instructions issued by Secretary Wecks. 
Sen. Monronev also wants Sherman 
Adams, presidential assistant, to appear 
voluntarily to clear up some questions 
of President Eisenhower's ready accept- 
ance of Lee’s resignation by “form” 
letter. Implication made by Sen. Mon- 
roney is that the President had not been 
shown both of the letters Lee testified 
he sent to the attention of the Presi- 
dent. 


‘Long Knives’ 

Lee told Monroney he first learned 
he was out as CAA Administrator 
through a call from a Washington news- 
man who said, “Fred, the boys with 
the long knives have gotten you.” He 
stressed in his testimony that it was 
never his intention to request that he 
be relieved from the top CAA post. 

Two letters were written to the Presi- 
dent, Lee said. In one Lee outlined his 
case for being kept on the job. The sec- 
end was a letter or resignation which 
Lee said he submitted as a ‘““demonstra- 
tion of good faith” in case the Presi- 
dent decided that he should quit. 

Under questioning, Lee said he did 
not feel the- President’s letter was 


“really responsive because I had not 
intended to resign.” While both of 
the letters were delivered to Adam’s 
office in the White House, Lee said 
he had no wav of knowing whether 
the President saw the two letters. 
Sen. Payne stated he thought the 
hearings were doing a disservice to 
Lee as well as to aviation “when we 
go into the right of the executive 
branch to run its own operation.” 


Touch and Go 


A quick look at the history of CAA, 
he said, will show that it has been 
pretty much touch and go for the Ad- 
ministrator. Payne listed the nine 
administrators and their terms of office 
since CAA was created. He noted the 
average service has been about two years 

Sen. Monroney agreed that “we've 
had a good many turnovers at CAA.” 
He reminded the Republicans that the 
Eisenhower Administration was _ pre- 
ceded by 20 vears of Democratic con 
trol and added: “We don’t mind your 
imitating our virtues but don’t think 
you should perpetuate our mistakes.” 

“I, for one,” he said, “was very glad 
when a 10-vear man (Lee) was picked.” 

The subcommittee periodically di- 
gressed from the subject of Lee’s dis- 
missal, which is a prelude to considera- 
tion of a Monroney-sponsored bill to 
separate CAA from the Commerce 
Department. 

Sen. Monroney gave particular at- 
tention to an order issued in October 
1954 bv Charles F. Willis, a former 
White House aide, which was described 
as a method for distributing lists of job 





CAA 
Estimates 
$123,400 
117,900 
106.500 
111,100 
107,000 
109,300 
117,700 


$67,800 
78,500 
39,100 
35,500 
13,000 
21,200 
26,500 





Civil Aeronautics Administration 


TOTAL BUDGET REQUESTS AND APPROPRIATIONS 
(000 OMITTED) 


Commerce Dept. 

Recommendations 
$110,100 
104,400 
106,000 
112,400 
105,500 
100,600 
111,700 


ESTABLISHMENT OF AIR NAVIGATION FACILITIES 
$67,200 
46,700 
39,100 
18,300 

7,000 

7,700 
26,500 


Congressional 
Appropriation 
$94,000 

98,500 

99,100 
105,600 
105,000 
98,100 
106,800 


Budget Bureau 

Approval 
$94,000 
104,300 
102,800 
109,000 
105,500 

97,300 
107,400 


$42,200 
43,500 
24,400 
15,100 
7,000 
5,000 
23,000 


$37,500 
19,000 
10,500 
10,000 
7,000 
5,000 
16,000 
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Robot Weather 


opportunities to Republican congress- 
men and state officials. 

Chairman Monroney asked Carlton 
Hayward, Commerce Department chief 
of personnel, if he was aware “that Mr. 
Willis left his job as assistant to the 
assistant to the President to become 
assistant to the president of W. R. 
Grace & Co., which owns a 50% 
interest in Panagra.” 

Hayward said he did not know what 
Willis is doing and insisted there had 
been no case of interference with Com- 
merce emploving officers in regard to 
appointment of qualified persons. 

Hayward was asked to describe the 
steps that led up to the appointment 
of Charles J. Lowen, Jr., as CAA 
deputy administrator. Sen Monroney 
contended the job was ram-rodded 
through. 

“T want to inquire into the speed with 
which Mr. Lowen was added to the 
payroll in a job about which Mr. Lee 
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“The Grasshopper,” a 200 Ib. robot weather station, will be used in the U. S. Navy's 
Operation Deep Freeze in the Antarctic. Unit, parachuted from aircraft to remote points 
on the polar icecap will automatically right itself as shown above, take and transmit wind 
speed and direction, temperature, barometric pressure and humidity. Batteries will power 


robot's radio for 60 days. 
wasn’t consulted nor felt that was 
needed,”” Sen. Monroney said. 

The idea for a CAA deputy ad 
ministrator came from Rothschild, ac 
cording to Hayward. He said verbal in- 
structions for secking Civil Service 
Commission approval for re-creating a 
job paying $13,950 a year came through 
channels from Rothschild to G. ‘IT. 
Moore, Assistant Secretary for Ad 
ministration to himself. This was 
around mid-April, he said. 

Che first paper completed was a job 
description form prepared Apr. 26 by 
S. A. Kemp, CAA assistant adminis- 
trator, and certified to by Fred Lec 
Chis same paper, Hayward continued, 
was forwarded to Civil Service Apr 

Pending final clearance on the dep 
uty position, a consulting job was set 
up on May 2 paying $50 a day, he said 

Sen. Payne interrupted efforts by 
Sen. Monroneyv to learn if the samc 
“speed and dispatch” was being exer- 


cised to fill the now vacant deputy posi- 
tion since Lowen has been elevated to 
“acting” administrator. 


Lee Recalled 


Sen. Payne said he was concerned 
about an apparent discrepancy in Lee's 
previous testimony and Hayward’s. 

Lee had testified that he first knew 
about Lowen’s appointment when 
Rothschild called him on May 2 and 
said he was sending over “your new 
deputy.” He had testified that 

there'd been some talk of re-creating 
the deputy job.” 

Sen. Payne asked that Lee be rm 
called, in his own best 
clarify the situation. H« 
signature on the Apr. 26 document dis 
counts his testimony on the May 

On his return to the stand Lee ex 
plained by making a 
tween the setting up of a job and the 
actual filling of it. He said that in his 


also 


interests, to 


said Lee's 


distinction be 


29 





reference to the May 2 meeting, when 
Lowen was introduced as his new 
deputy, he was talking about filling the 
position. Lee said that when he heard 
the job was being re-created, he had 
hoped one of CAA’s career officials 
would get it. 

Lee also told the subcommittee his 
problems with the Commerce Depart- 
ment on CAA’s budget requests in 
connection with the air traffic control 
system. 

Lee complained that Rothschild had 
criticized him for not obtaining depart- 
mental clearance for the CAA five-vear 
airways improvement program, which 
was submitted to the Air Coordinating 
Committee’s Air Traffic Control and 
Navigation Panel. He said the depart- 
ment later cut the proposal for estab- 
lishment of air navigation facilities in 
fiscal 1957 from $25 million to $18.5 
million. 

The latter figure was considered “al- 
together too low” by the ACC group, 
which approved the overall program, 
Lee said. The fact that they approved 
the CAA long-range plan could be 
substantiated, he declared. 

The subcommittee was told that 
CAA annually had been estimating the 
need for new facilities in excess of $40 
million. However, Lee said, “We've 
always asked for less.” 

Lee testified that Fiscal 1957 was 


viewed as a critical year and it was felt 
that the need for improved facilities re- 
quired immediate planning for a costly 
long-range program. 

A capital investment of $250 million 
over five years was visualized, he said. 
This would have been supported by a 
total budget in excess of $650 million. 

Sen. Monroney raised an objection 
that details of CAA’s airway program 
has not been released. It is one of the 
documents requested from Commerce 
Secretary Weeks. 

He said the public and press have 
a right to know the condition of the 
nation’s airways and what improvements 
are needed. He criticized “leaks” on 
the plan to the trade papers or favored 
newsmen who might have stood in well 
with someone in Commerce. 

Sen. Monroney asked Lee to reveal 
CAA’s budget estimates for recent 
years, “if we can wave aside the veil 
of secrecy.” He wanted complete de- 
tails, including the amounts ultimately 
recommended by the Commerce De- 
partment. 

Sen. Schoeppel settled the question 
by supplying a seven-year breakdown 
of CAA’s budget estimates, Commerce 
reductions, Budget Bureau action, and 
final Congressional appropriations (see 
box). His figures showed. continuous 
budget reductions, in both Republican 
and Democratic administrations. 


USAF Reveals Details on SAGE, 


Pilotless Interceptor Equipment 


combat to 
fight again, makes it cheaper than the 


Washington—New details on the op- 
eration of the SAGE (Semi-Automatic 
Ground Environment) system and its 
vital role in continental air defense were 
disclosed here last week by Maj. Gen. 
James E. Briggs, USAF Assistant Dep- 
uty Chief of Staff for Operations. 

Speaking before the Second National 
Symposium on Reliability and Quality 
Control in Electronics, Gen. Briggs also 
revealed that: 

e New airborne “gatling gun,” using 
several barrels which are rotated at high 
speed by an external power source, will 
enable U.S. fighters and bombers to 
lay down a lot more fire in less time. 
Although Gen. Briggs did not elaborate, 
this new gun is believed to be one de- 
veloped by General Electric which re- 
portedly has a rate of fire of about 
6,000 rounds per minute. 

@ Pilotless interceptors, directed to 
their target and back to base automati- 
cally by the SAGE system, may offer 
competition to one-shot guided mis- 
siles. Pilotless interceptors may come 
into use “when the time arrives that 
we have faith and confidence in the 
reliability and accuracy of the equip- 
ment and when (its) ability . . . to 
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return to base after air 


one-way guided unmanned missile,” 
Gen. Briggs said. 

© Radar data obtained from early warn- 
ing aircraft and water-based picket 
ships may prove incompatible with 
the automatic computers used ‘in 
SAGE because of motions of the air- 
craft or ship. Gen. Briggs called this 
problem “ a great field for technological 


advances.” 
How SAGE Operates 

When the SAGE system goes into 
operation, all flight plans for both civil 
and military aircraft, will be fed into 
large digital computers and automati- 
cally stored for future reference, Gen. 
Briggs said. 

When an unknown aircraft is picked 
up by one of the radars, its track will 
be transmitted to an associated com- 
puter which will instantly search its 
storage (memory) for a corresponding 
flight plan. 

If the unknown matches the expected 
position of a known aircraft, within 
acceptable limits, the computer will 
reject that track as a friendly aircraft, 


and that target’s blip will “no longer 
be displayed in the control rooms,” 
Gen. Briggs said. 

When an unknown is identified as 
an enemy aircraft, it is necessary to 
quickly and accurately calculate what 
course our own interceptors must fly 
to bring them within range of their 
own airborne radar-fire control systems. 
Because a human controller's ability 
to make such computations is limited, 
Gen. Briggs said, the same SAGE digi- 
tal computers instantly will make the 
necessary calculations. The results will 
be presented to the controller, who will 
relay the information by voice radio to 
the interceptor pilots. 

Automatic Data Transmission 

The next logical step in speeding up 
this process is to automatically relay 
such information to the interceptor 
autopilot directly, by means of “data 
link.” The autopilot will then auto- 
matically maneuver the interceptor onto 
the desired intercept path. Such auto- 
matic data transmission “multiplies the 
capability (of the system) .. . by a 
large factor,” Gen. Briggs noted. 

The number of radio and land lines 
required to interconnect the air defense 
radars in the Arctic Distant Early 
Warming (DEW) line, the Mid-Canada 
(McGill) and the U.S., with associated 
computers and control centers “are 
simply tremendous and stagger the 
imagination,” Gen. Briggs said. 

“Without techniques of communica- 
tion and automaticity, we could not 
afford these projects, or . . . they would 
probably be beyond our capability to 
man or maintain them,” he added. 

Ground-to-air missiles, such as the 
improved Army Nike, the Navy's Talos, 
and the USAF’s Bomarc, with “ranges 
comparable to current fighter aircraft,” 
Gen. Briggs said, hold considerable 
promise for strengthening the nation’s 
air defense. 

“When these are available in num- 
bers with sufficient reliability and ac- 
curacy, the question arises: are they to 
replace the manned interceptor or are 
they additive? It appears that for the 
foreseeable future, range requirements 
and the need for the human brain on 
the spot will require the manned inter- 
ceptor for some time to come,” he 
predicted. 

USAF’s need for truly long-range 
interceptors stems from the fact that 
airfield and missile installation con- 
struction costs in the far north run 
five to seven times those of comparable 
installations in more temperature 
climes. 

Present thinking is that the U.S. 
will get more air defense for its dollar 
by basing five to seven squadrons of 
long-range interceptors in the U.S., 
than by basing one squadron in the 
far north, Gen. Briggs said. 
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Expanded ‘missile system, strategic and _ tactical 
mobility are principle goals, chief of staff says. 


By Claude Witze 


Washington—U.S. Army made it 
clear last week, on the eve of its 
budget presentation to Congress, that 
guided missiles and other aviation proj- 
ects will receive unprecedented empha- 
sis this year. 
¢ The Army will spend “more and more 
of its money in its continuing effort to 
expand its guided missile system,” ac- 
cording to Gen. Maxwell D. Tavlor, 
Chief of Staff. He added that this in- 
cludes putting “everything the Army’s 
got’ into the joint project with the 
Navy to develop a 1,500-mile missile. 
¢ Army’s air mobility program extends 
“several years into the future,” Gen. 
Taylor said, and “we expect to imple- 
ment it phase by phase as our financial 
resources permit.” This was assumed 
to be a reference to the Army’s demand 
for new “aerial vehicles” that must be 
developed to provide necessary mobility 
in atomic war (AW Dec. 26, p. 15). 

e Still “hitchhikers of our friends of 
the Air Force’ when it comes to long 
hauls, Army will put efforts in 1956 
into extending its strategic mobility. 
Gen. Taylor denied this means he will 
seek control of airlift operations, but 
that an effort will be made to improve 
operational efficiency. 

e The 10Ist Airborne Division will be 
reorganized to give it greater effective- 
ness in the atomic battlefield. 

¢ To meet the Army’s need for im- 
proved battlefield air mobility there are 
critical problems that must be solved. 
These were defined by Army Secretary 
Wilber M. Brucker in the areas of 
power plants, fuels and running gear. 
He placed particular stress on the need 
for lighter equipment and tools for 
highly mobile operations in the Arctic. 
e Anny’s needs in aviation will be the 
keynote at a meeting of its Scientific 
Advisory Panel, appropriately staged at 
Ft. Bragg, N. C., Jan. 25 and 26. Ft. 
Bragg is the home of Army airborne 
operations and a demonstration of its 
techniques will open the meeting. 


‘New Artillery’ 


Gen. Taylor said the Army needs a 
“wide span” of guided missiles, which 
he called a “type of new artillery.” He 
said there has been no determination 
of who will use and control such weap- 
ons as the new medium-range missile, 
implying that once it is developed it is 
possible it will go in the Air Force 
arsenal. 

This weapon, he declared, is “some- 
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thing the nation needs” and until we 
get it the Army and Navy will co-oper- 
ite simply on the development program. 
In this, Army will use the men, talents 
and experience gained from the Red- 
stone missile. 

However, he opened a wide horizon 
for Army missile activity: 

“We feel that in Nike we have the 
beginning of a family of ground-to-air 
missiles which represent a real hope for 
an effective element of the air defense 
of the United States and critical over- 
seas installations. 

‘These ground-to-ground and ground- 
to-air missiles will give our forces tre- 
mendous destructive firepower ranging 
far ahead of and above our front lines, 
that is, high into the enemy air space, 
and deep into the vital sources of 
strength of our enemy ground forces.” 

Gen. Taylor emphasized, in discuss- 
ing USAF’s provision of air lift capacity 
for the Army, that he was not implying 
the ground forces should have their 
own transport plane capability. He also 
was at no point raising the question of 
a revision of the 1952 Memorandum 
of Understanding that limits the weight 
of Army aircraft. 

He said, for example, that some day 
“we may be interested in jets, but we 
want to stay within the general puddle- 
jumper classification assigned to Army 
aviation.” 


War Deterrent 


Both Gen. Taylor and Secretary 
Brucker, who addressed the Society of 
Automotive Engineers in Detroit, said 
the Army shares in the general task of 
deterring war by its standing strength, 
plus deployments overseas. 

Air mobility, Secretary Brucker said, 
is important to this deterrent power. 
He called on the Air Force and the air- 
craft industry to help by procuring and 
operating more big planes, developing 
improved tvpes of “aerial vehicles” for 
Army requirements. 

Both men displaved some disagree 
ment with Winston Churchill’s thesis 





Budget Analysis 

Next week’s issue of Aviation Week 
will feature an analysis of the military and 
civil aviation Fiscal 1957 budget re- 
quests which were presented to Congress 
this week. 

Complete tables of the appropriation 
requests and estimated expenditures for 
Fiscal 1957 will be included. 











GEN. MAXWELL D. TAYLOR 


that the greatest deterrent to war was 
American possession of the atomic 
bomb and the ability to deliver it. Said 
Gen. ‘Taylor: 


Balanced Force 


“The first job of the Army is to deter 
war. To be effective in this war-deter- 
rence, our military programs must. . . 
be based on reality; it cannot be mere 
talk, bluff, or threat. . . . It must be 
balanced so that it is applicable to a 
variety of possible situations. Balance 
does not mean equal strength in Army, 
Navy and Air Force. Balance means 
flexible, proportioned strength to deter 
or fight any variety of armed conflict, 
from jungle or Arctic wars, to atomic 
wars, or the non-atomic ones of any 
size.” 

In the field of air defense, Gen. 
Tavlor also sees the Army in an im- 
portant role. He said the controversial 
Nike “is capable of finding and track- 
ing down hostile aircraft with the re- 
lentlessness of a bloodhound and with 
an intelligence almost human.” 


Army Advisors 


“Nike is only the start of a family 
of missiles which we hope will make 
our skies so inhospitable as to discour- 
age attack. Progress in missiles is prog- 
ress in deterrence,” he said. 

The Army Scientific Advisory Panel 
meeting to be held at Ft. Bragg later 
this month is a semi-annual session of 
scientists, engineers, educators and 1n- 
dustrialists. Their purpose is to advise 
the Army on scientific matters, recom- 
mending points where research has 
progressed to the point where develop- 
ment of military applications is prac- 
tical. 

Speakers at the meeting will include, 
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in addition to Gen. Taylor and Secre- 
tary Brucker, Dr. James R. Killian, 
president of Massachusetts Institute of 
Technology; William H. Martin, Army 
director of research and development, 
and Lt. Gen. James M. Gavin, Army 
chief of research and development. 


Nuclear Reactor Tests 


Include B-36 Flights 


Washington—U. S. Air Force, end- 
ing a month-long silence in the face 
of wide and inaccurate press reports, 
has announced officially that a Convair 
B-36 is flying with an atomic reactor 
as its cargo. 

The announcement made it clear 
that the reactor is not a propulsion 
unit and that it is being flown over 
the Southwest U. S. as part of an 
experimental project to develop an air- 
rame to carry a nuclear engine. 

Built by Convair’s nuclear research 
and development department, the re- 
actor helps the company study prob- 
lems involved in’ having a_ nuclear 
engine where it could have an effect 
on the crew, airframe, instruments and 
of a new weapons system. 

At Convair, the project is headed by 
Dr. Andrew Kalatinsky, once chief of 
the NEPA (Nuclear Energy for Propul- 
sion of Aircraft) project at Fairchild 
Engine and Airplane Corp. 

USAF said there is no danger of 
a nuclear explosion if the B-36, 10- 
engine bomber should crash. Law en- 
forcement officers in Texas, Arizona 
and New Mexico have been briefed on 
public safety measures to take “in the 
unlikely event of an accident.” 





F-105 Crash Lands 


Air Force’s F-105  twin-jet fighter 
bomber, built by Republic Aviation 
Corp., suffered substantial damage in a 
recent crash landing at Edwards AFB, 
Calif. 

During a flight test, the uplock in the 
right main landing gear failed, the gear 
dropped down into position and was torn 
off while the aircraft was in a high speed 
turn. There was no material damage to 
the plane in flight. The plane was piloted 
by a Republic test pilot. 

In a belly landing on the dry lake 
the plane’s fuselage, left wing tip and 
stabilizer were damaged. It has been 
shipped back to the Republic plant at 
Farmingdale, L. 1. for stress analysis 
tests. The accident took place during a 
Phase II stability test flight. 

The F-105’s gear uplock has been com- 
pletely redesigned and installed on the 
number two ship, which has been at Ed- 
wards since December. The test program 
will continue. The F-105 is powered by 
two Allison J-71 engines. 











Increase Competitive Bidding, 
Congress Tells Military Services 


Washington—Congressional _ pressure 
is forcing the military services to in- 
crease competition in procurement by 
more competitive bid contracting, 
stricter justification requirements for 
negotiated contracting and participation 
by more firms in negotiations. 

More than 90% of defense business 
in recent years has been by negotiated 
contract. Hearings before the House 
Armed Services Committee highlighted 
that all of these negotiations have been 
justified as necessary because an “emer- 
gency” existed—the emergency declared 
by former President Truman in Decem- 
ber 1950, which has never been revoked. 

More than 99.5% of the dollar-vol- 
ume of Air Force and Bureau of Aero- 
nautics contracts are negotiated. 

The 1947 Military Procurement Act 
declares competitive bidding — the 
“policy,” but lists 17 specific exceptions 
under which negotiated contracts may 
be justified. One of these is the 
existence of a national emergency. 
Under other exceptions, the secretary 
of the service is required to approve 
the negotiated contract and formally 
justify it in a report to the Congress. 


Evasion Charged 


Armed Services Committee members 
protested that the services have not 
only made the negotiated contract the 
“rule,” instead of the exception, but 
that they have circumvented the neces- 
sity of reports to Congress by standing 
on the technicality that an “emergency” 
still exists 

The services contend that reports to 
the Congress would substantially slow 
the procurement process. 

Defense Department, confronted with 
the House committee’s December re- 
port (AW Dec. 26, p. 14), has revoked 
use of the “emergency” authority for 
negotiated contracts, effective Jan. 1. 
But the revocation lists a few specific 
exceptions and one sweeping exception 
authorizing the use of the “emergency” 
provision for any negotiation “deter- 
mined by the secretary” of the service. 


Possible Action 
Rep. Carl Vinson (D.-Ga.), Chair- 


man of the Armed Services Committee, 
discounted the revocation and said that 
“it still amounts to government by 
loophole—the hole is still there, it is 
just a little harder to see.” He points 
out that under the revocation, the 
secretaries of Army, Navy and the Air 
}orce could still authorize any contract 
to be negotiated. 

Developments indicated at the House 
hearings are: 


e Enactment of legislation conclusively 
eliminating the “emergency” authority 
tor negotiation of contracts appears 
certain. A measure introduced by 
Vinson is pending before his com- 
mittee, and members of the Senate 
Small Business Committee plan to 
sponsor similar legislation in the Senate. 
e Other exemption provisions of the 
1947 Procurement Act will be re- 
written. 

In some instances, this will be to 
take care of negotiations that up to 
now have been justified under the 
“emergency” authority—for example, 
contracts to promote the participation 
of small business in defense procure- 
ment and encourage contracts in labor 
surplus areas. 

In other instances, the reporting 

requirements on negotiations may be 
reduced. Under the 1947 law, reports 
must be made to Congress on all re- 
search and development contracts 
negotiated. There is support to exempt 
the research and development contracts 
under $100,000. 
eA flat requirement that 50% of the 
dollar-volume of defense contracts in 
each quarter be let by competitive bid 
has support, but enactment of such a 
provision is unlikely. The preponder- 
ance of feeling seems to be that it would 
be impossible to administer, and, in 
addition, might hold back negotiations 
in guided missiles, aircraft and other 
key defense procurement. 
e Provision to increase the number of 
firms the services invite to participate 
in negotiated contracts can be expected. 
House Armed Services Committee mem- 
bers expressed fears that the policy 
now is to consider only a few “favorite” 
firms in the letting of negotiated con- 
tracts. 


Cornell Wind Tunnel 


Clocked 4,675 Hrs. in °55 
Buffalo, N. Y.—The variable density 


wind tunnel at Cornell Aeronautical 
Laboratory, Inc., established a new per- 
formance record last year with a total 
of 4,675 test hours, an average of almost 
13 hours for each of the 365 days. 

The tunnel, now operating three 
shifts a day, six days a week, is used in 
the aerodynamic testing of scale models 
of aircraft and missiles at speeds from 
subsonic to low supersonic. Almost 
half of last year’s test time, a laboratory 
spokesman said last week, was in the 
transonic speed range. 

The laboratory is now engaged in a 
$2 million modernization program. 
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Defense Policy Reversal Frees 
Machine Tools for Current Use 


Washington—Defense — Department 
has reversed its policy on reserve ma- 
chine tools to permit utilization of the 
most modern equipment in current pro- 
duction. 

Following pressure from the Air 
l‘orce, where procurement officials dis- 
agreed with the policy of putting up-to- 
date and efficient tools in storage, De- 
fense has given the individual armed 
forces new power Overt the tool pro- 
gram. 

In a “clarification” of policy, Defense 
Department said it is seeking to “‘pre- 
vent obsolescence and to achieve flexi- 
bility” with these new approaches: 
@ Reserve machine tools will be main- 
tained either in packages owned by 
the armed forces or in a central Defense 
Department inventory. 
¢ The tools in Defense inventory will 
be available for use by all departments. 
© Packaged tools will be reviewed an- 
nually to determine their essentiality 
and possible need for replacement. 

e When industry and the inventory are 
unable to provide tools, the armed 
forces can borrow from equipment in 
packages. 

e Each military department will budget 
for its own tools, including those for 
current production, mobilization _ re- 
serves and replacements. 


Greater Efficiency 


Following an Air Force lead, Defense 
Department acknowledged that the use 
of new reserve tools for current pro- 
duction will result in greater efficiency. 
The policy actually has been followed 
by USAF to some extent, and its pro- 
gram is believed to have had some in- 
fluence on the Defense Department and 
the Office of Defense Mobilization in 
bringing about the new policy. 

The new program on reserve tools 
is complementary to the recently an- 
nounced USAF Industrial Production 
Readiness Policy (AW Jan. 2, p. 18). 

Actual significance of the new tool 
policy is that it marks final scrapping 
of the so-called Vance plan for main- 
taining a stockpile. The Vance plan 
had bogged down with the realization 
that in many cases it put better tools 
in storage than were being used for cur- 
rent production. 


Short War Concept 


Firm USAF viewpoint that an all-out 
nuclear war would give the country no 
time to mobilize and get the benefit of 
industrial production from reserve tools 
is a key factor. 

In a short war, a concept that has 
increasing Pentagon support, it is be- 
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lieved that USAF would have to fight 
only with weapons in an operational 
status. 

At best, as defined in the USAI 
Readiness Policy, manufacturer would 
be able to deliver only from goods al 
ready produced and on hand or on th 
assembly line. 

On Nov. 29, USAF announced that 
it is ready to obligate $52.9 million for 
replacement and modernization of tools 
in use for current production. It was 
emphasized that the new tools are not 
for storage. 


Reason for Reversal 


Evidently convinced of the wisdom 
of the USAF approach, Defense says 
it has revised its policy for these rea- 
sons: 
¢ To meet changing requirements. 

e To insure the availability of modern 
tools. 

© To permit flexibility in the use of new 
tools and get full benefit from their 
cfiiciency. 

e To make sure industry personnel is 
trained in use of modern tools. 

© To provide a more realistic basis for 
determining requirements and budget 
figures. 

Defense stood by the original Vance 
program but said it was found that it 
failed to provide for current production 
and modernization as well as climina 
tion of unnecessary tools from the re- 
serve stockpiles. 

On the financial side, it was pointed 
out that the budgets for Fiscal 1955 
and 1956 each included $100 million 
to be allocated by Defense Secretar 
Charles E. Wilson for long lead-time 
tools that were to be sealed up and not 
used for current production 


Budget Picture 


About $54 million was returned by 
USAF as unobligated in Fiscal 1955, 
which marks the time when their pro- 
curement officials decided that the 
Vance plan was not consistent with the 
short war concept. 

The $100 million set aside for the 
tool program in Fiscal 1956, the De 
fense Department said, “is being held 
in abeyance pending development of 
final detailed plans concerning _ its 
ultimate utilization.” 

It is expected that Congress will 
probe plans for use of this money in 
consideration of budget figures for 
Fiscal 1957 now on Capitol Hill. 

Meanwhile, the Senate Committec 
on Small Business reported some critic- 
ism of Defense’s tool program. Said the 
committee: 


© Defense Department's machine tool 
inventory, to provide a basis for redis- 
tribution on a priority basis m a future 
emergency, “‘Is far from complete 

\ complete, accurate central inventory 
of Government-owned machine tools 
and productive equipment is an im- 
perative prerequisite to sound mobiliza- 
tion policies.” 

e Despite the “obsolete character” of 
the machine tool inventory, “the Ex- 
ecutive Branch is doing little to correct 
this situation and in a very real sense 
the government inventory is a wasting 
asset.” The committee protested the 
recent Defense decision to freeze $70 
million in Fiscal 1955 funds for long 
lead-time machine tools for the Air 
Force and the $100 million in Fiscal 
1956 funds for the three military 
services. 


Navy Seeks $2 Billion 
For Plane Procurement 


Washington—liscal 1957 Defense 
Department budget, submitted to Con- 
gress this week, includes a Navy request 
of $2 billion for aircraft procurement, 
according to Navy Secretary Charles S. 
Thomas. 

Navy aircraft appropriation for the 
current fiscal vear was $750 million. 
The Secretary said the amount was 
low for Fiscal 1956 because of money 
on hand due to cancellation of some 
contracts awarded during the Korean 
war. This was a reference to the 
McDonnell F3H Demon and one ver- 
sion of the Chance Vought F7U 
Cutlass and cancellations of turbojet 
engines. 

Secretary Thomas also 
previous reports that Navy will seek 
funds for a small atomic-powered 
cruiser and indicated the next budget 
request, for Fiscal 1958, will include 
plans for the first nuclear-powered air- 
craft carrier. 

He reported “great progress” on the 
development of an atomic-powered air- 
plane. 


confirmed 


ODM Reemphasizes Policy 
On Three Scarce Metals 


Priorities on steel, copper and alu- 


minum for use in the defense and 
atomic energy programs will be re- 
stricted to those specifically authorized 
by the Office of Defense Mobilization. 

In a new order that does not revise 
current policy but reemphasizes the 
curbs on priorities, ODM said there is a 
current shortage of the three metals in 
the civilian economy. It was pointed 
out that the granting of priorities out- 
side of defense and atomic needs could 
result in unfair treatment of some con- 
sumers, 





Restriction of Renegotiation 
Actions Urged by Committee 


Washington — Renegotiation should 
be restricted to guided missile and other 
highly technical defense contracts which 
cannot be negotiated with reasonable 
exactness, the Senate Small Business 
Committee urged in its annual report. 

Even in the “small number of dra- 
matic cases,” the committee suggested 
there are alternative methods of dealing 
with the problem of excessive profits 
and raises the question as to whether 
the cost of renegotiation is justified. 

From October 1951, through De- 
cember 1954, approximately $232 mil- 
lion was returned to the U.S. ‘Treasury 
as a result of renegotation proceedings, 
and the administrative costs of the Re- 
negotiation Board for the period totaled 
$14 million. 

“However, these costs do not reflect 
the much greater administrative costs 
borne by the contractor in keeping ex- 
acting records and accounts, which cost 
is not only tax deductible but is also 
passed on to the Government in the 
price paid for the item or the work 
which has been contracted for,’’ Small 
Business Committee pointed out. “Esti- 
mates fix the costs to the contractor in 
complying with the requirements of the 
Renegotiation Board at roughly $175 
million. Furthermore, to obtain the 
true net fiscal picture, from 52 to 80% 
of the $232 million which the board 
states it has recouped, must be de- 
ducted, as this would probably have 
accrued to the Government anyway, in 
the form of corporate taxes on earnings, 
had not renegotation claimed it.” 


Committee Recommendations 


As alternatives to renegotiation to 
control excessive profits on procure- 
ments such as “B-52s, guided missiles, 
rockets, and other various multi-million- 
dollar items,” the committee proposed 
these three methods: 

e “A more proper and efficient forecast- 
ing and timing of requirements would 
eliminate many of the so-called emer- 
gency situations which so often dot the 
procurement scene. 

e“All negotiated contracts should con- 
tain a price redetermination clause 
which would allow contracting officers 
to satisfy themselves throughout the 
performance of the contract that prices 
and profits were not excessive. 

e“. . . Greater use of advertised, com- 
petitive bidding by the military services 
would guarantee more price competi- 
tion on all procurements and most ade- 
quately protect the public interest.” 

Renegotiation is minimizing the par- 
ticipation of small business in defense 
business, the committee claimed, be- 
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cause of the Renegotiation Board’s pol- 
icy of allowing prime contractors a 
smaller percentage of profit on the por- 
tion of a contract subcontracted than 
on work done under his own roof. 


Situation Changed 


“Naturally, whenever possible, the 
prime contractor will retain work in his 
own plant even though he might ob- 
tain the product cheaper by subcon- 
tracting to a smaller business,” the com- 
mittee commented. ““The damage to 
both the small subcontractor and also 
to the Government through higher 
prices is obvious.” 

Renegotiation was justified during the 
early days of the Korean emergency 
when time was an over-riding factor in 
defense negotiations, the committee 
observed, but added that “this picture 


has now materially changed. ‘Today 


there are hundreds upon hundreds of 
firms indicating a willingness to com- 
pete for all but the most complex de- 
fense contracts. . . . Competition, the 
greatest single deterrent to the danger of 
exorbitant prices on defense contracts, 
is hard at work in the economy and has 
materially lessened the very dangers the 
Renegotation Act was designed to com 
bat.” 

Ihe four-year lag in renegotiation de- 
terminations, it was pointed out, has 
forced firms to keep reserves which 
might have gone into expansion. 

Other points made in the small busi- 
ness report were: 

e While the net value of defense spend- 
ing increased $3 billion from Fiscal 
1954 to Fiscal 1955, the small business 
man received only 10% of that increase. 
e Large business is still receiving the 
lion’s share of progress payments. Al- 
though 43.8% of the number of con 
tracts upon which progress payments 
are outstanding are with small-business 
men, actually only of the $28.5 


> 20% 
3.9% 


billion of contracts with outstanding 
progress payments is held by them 


Test Equipment Failure Believed 
Cause of Piasecki YH-16A Crash 


Philadelphia — Piasecki —_ Helicopter 
Corp.’s YH-16A, world’s largest  tur- 
bine-powered helicopter, has crashed 
and burned. Two company pilots were 
killed in the accident. 

Indications late last week, with the 
investigation still incomplete, were that 
an in-flight failure of test equipment 
may have started breakup of the huge 
aircraft. 

The test equipment failure, believed 
to have been in the tail pylon, could 
have resulted in failure of a prime com- 
ponent. The exact cause and sequence 
of failures is undergoing further study 
by the company and UV. S. Air Force. 

Engineers conducting the investiga- 
tion have recovered a_ substantial 
amount of the instruments and flight 
recording data with a generous amount 
of information on the helicopter’s per- 
formance up to the time of the accident. 

The flight was held to determine 
the aircraft’s service ceiling at normal 
gross weight. Pilots Harold Peterson, 
Jr., and George Callahan, victims of 
the crash, took the aircraft to 24,500 
ft. This altitude is equal to the world 
helicopter altitude record held by the 
Sikorsky turbine-powered XH-39. 

The aircraft was put into autorota- 
tion and a normal partial power descent 
was made with the pilot reporting to 
the Piasecki flight test radio tower at 
Philadelphia every 1,000 ft. At about 
1,800 ft. the pilot reported he was 
turning full power back on and would 


start returning the copter to the ramp. 

At this point the helicopter broke 
and fell in three pieces, which scattered 
on both sides of the New Jersey Turn- 
pike near Woodstown, N. J. The for- 
ward section burned. 

So far, the investigation has turned 
up no sign of a powerplant malfunc- 
tion. A company spokesman said 
Allison representatives were assisting 
in the study of the wreckage of the 
two YT38-A-3 turbine engines. 

Investigation has included question- 
ing of about 20 witnesses, analysis of 
the wreckage and study of instruments 
and film recovered. Observers im a 
fixed-wing chase plane that had been 
accompanying the helicopter were of 
little help because the plane was turn- 
ing away at the instant of the accident. 

Don R. Berlin, president of Piasecki, 
said the accident in no way alters the 
company’s belief that the YH-16A is 
a sound project. Work will continue 
on the original YH-16, first powered 
by two R2180 piston engines. This 
aircraft now is being changed to a 
turbine-powered version with two Alli- 
son T56 engines. They have more 
horsepower than the T38. It will be 
designated the YH-16B and will be a 
prototype of the production version. 

Che wrecked aircraft made its first 
flight last July and had flown about 32 
hours. It had been through much of its 
test program and claimed an unofficial 
helicopter speed record of 166 mph. 
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Fourteen years ago EEMCO started in a small way. Today 

erer Di it is one of the nation’s principal designers and producers 

‘s Se 8Seee oF , of special motors and linear and rotary actuators for air- 
he craft and pilotiess missiles. 


This forefront place has been achieved because, 
continually since 1942, EEMCO has special- 
ized exclusively in manufacturing these pre- 
cision components. It has done nothing else! 


EEMCO’s leading position has been consistently maintained 
through outstanding service rendered to every customer. 
EEMCO units are used by a majority of the airframe and 
related manufacturers in the aircraft industry who appre- 
ciate EEMCO high-quality standards, dependable cost-con- 
trol methods, and on-time deliveries. 


Design and production specialists at EEMCO continue to 
provide designs and prototype models of motors and 
actuators. These, notably, are in the desirable light-weight, 
high-output ratios so vital to modern jet aircraft and pilot- 
less missiles. And EEMCO produces them in quantity for 
approved Army, Navy and Air Force models and for most 
late-design commercial airliners. 


Designers 
and producers Electrical Engineering 


of motors, and Manufacturing Corp. 
linear and rotary 4612 West Jefferson Boulevard 


Los Angeles 16, California 


actuators Telephone REpublic 3-0151 





Proven Gilfillan GCA Quadradar 
Now in Global Operation 





POLE TO POLE... Quadradar now with United UNITED STATES... Quadradar proven with 
States Navy’s Operation Deep Freeze at South Pole U.S. Army’s Operation Sagebrush in Louisiana. 
...in Aleutians with Northwest Orient Airlines. Quadradars purchased by United States Air Force 
8 Quadradars purchased by Royal Canadian Air Force and United States Marine Corps. 
and 2 by Finnish Air Force, for Arctic bases. 
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DOWN UNDER... Quadradars now in SOUTH AFRICA, EUROPE... Quadradar 
operation in Australia and New Zealand. purchases by: (military) South African Air Force, 
French Air Force; (civil) Irish CAA, Austrian CAA. 
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RADAR SETS *: Precision Approach 
IN ONE 


4. : Height Finder 
* Search 


* Airport Taxi Control 
PRIME CONTRACTORS 


NO OTHER equipment has all these features j FOR COMPLETE SYSTEMS 


ELECTRONIC COUNTER MEASURES + AUTOMATIC NAVIGATION GUIDED MISSILES + AIRBORNE RADAR + RADAR TRAINERS 
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RAMJET-PROPELLED Talos (left) blasts away from firing stand. 


Its layout is like that of the Terrier shown on launcher at right. 


Talos Integrates Terrier Frame, Ramjet 


By David A. Anderton 

Ihe Talos ramjet-propelled missile 
designed for naval anti-aircraft use is 
the integrated result of two successful 
developments originating in the Bum- 
blebee missile program sponsored by the 
Navy’s Bureau of Ordnance: 
e A supersonic ramjet engine designed 
for speeds above Mach 2 and controlled 
n its flight path by a highly developed 
fuel system. 
e A supersonic beam-rider missile, the 
l'errier, now entering service with the 
\tlantic fleet as a main battery on the 
converted guided cruiser, the 
USS Boston. 

l'alos is now in production with Ben- 
dix Aviation Corp.’s missile division as 
prime contractor and McDonnell Ait 
craft Corp. building the airframe. In 
ternal guidance equipment is being 
built by the Farnsworth division of In- 
ternational Telephone & Telegraph. 

\ land-based version of Talos is un 
der development with the Radio Corp. 
of America prime contractor for the 
pecific application of the l'alqs system 
to defense of land targets. 


missile 


Talos Layout 

Basic configuration of Talos resem- 
bles that of Terrier from which it was 
derived. Diameter of Talos is larger, re- 
sulting from the design choice of an 
integral ramjet powerplant rather than 
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the podded type used later by Boeing 
on its Bomarc interceptor missile. 

\ set of four trapezoidal wings at 
ranged in a cruciform pattern around 
the body provide both lift and control 
Fixed tail surfaces, modified 
from a delta shape, provide stability in 
flight and mount antennas or flares for 
tracking. 

A single booster rocket accelerates 
Talos to a speed where its ramjet en- 
gine will operate. 

The Talos ramjet engine uses a cen- 
tral conical body and an annular cowled 
inlet. Presence of the central spike 
forces a diagonal shock wave in super- 
sonic flow that reduces the Mach num- 
ber at the cowl inlet, which is behind 
the shock. The geometry of the central 
body also defines the downstream ex- 


forces. 


SS edi 
- * 


pansion of the subsonic diffuser por 
tion of the ramjet and probably mounts 
the flameholder at the entrance to the 
combustion chamber and to the up 
stream fuel nozzles 

Guidance and control equipment, 
fuel and warhead are located in the an 
nular structure surrounding the forward 
portion of the ramjet and in the central 
body. 

The advanced ‘Talos configuration 
shown on the picture does not 
have the latest engine, although the 


aerodynamic layout is correct 


covel 


Talos History 


l'alos owes its origin to the Japanese 
kamikaze bombers of the closing days 
of World War 2. It was obvious then 
that conventional anti-aircraft artillery 


BUMBLEBEE’S FIRST 18-inch ramjet, a forerunner of the Talos powerplant, made its initial 
flight in 1946. Burning kerosene, the ramjet attained speeds exceeding Mach 2. 





SYNCHROS - 
GENERATORS 
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Here’s what 


you've been 


RESOLVERS - 
MAGHETIC INDICATORS 


RESOLVER AMPLIFIERS + SERVOMOTORS « GEARED SERVOMOTORS ~- 


looking for... 


A GEAR HEAD SERVO MOTOR WITH 
LOW INERTIA...LOW BACKLASH 
AND A BIG PLUS IN FLEXIBILITY! 


Norden-Ketay engineers design quality precision 
components that meet all your requirements. By 
combining low inertia and low backlash with new 
flexibility in servo motor design, Norden-Ketay 

makes possible... 

MAXIMUM GEAR RATIO VARIATIONS —from 5:1 to 10,000:1 by 
simply changing gear clusters. 

MAXIMUM BACKLASH CONTROL—backlash restricted to less 
than 0° 30’. 

MAXIMUM OUTPUT TORQUE—from 50 inch ounces to 

150 inch ounces. 

EASE OF MAINTENANCE—simplified design offers quick easy 
assembly and maintenance. 

CORROSION RESISTANT—built to military specifications 
(MIL E-5272A). 

AVAILABLE IN VARIOUS SIZES —11, 15, 18. Other sizes available 
on special order. 


For complete details write for data file #051C. 


NORDEN-KETAY (CORPORATION 


PRECISION COMPONENTS DIVISION: 
555 Broadway, New York 12, N. Y. 
WESTERN DIVISION: 

13210 Crenshaw Blvd., Gardena, California 


IMDUCTION MOTORS + TACHOMETER 
SERVO AMPLIFIERS + REMOTE INDICATING DEVICES + TACHOMETER INDICATORS 


IMOUCTION POTERTIOMETERS + ELECTROMECHANICAL DEVICES 


BUMBLEBEE ramjet flight tests began in 


1954 with six-inch units like two above. 


was out as a defense against this kind 
of attack 

In November 1944, the Bumblebec« 
project was formed at Johns Hopkins 
University’s Applied Physics Laboratory, 
with a general objective of studying re 
scarch and development on guided mis 
siles. First specific goal of the Bumble 
bee project was the development of 
ramjet-propelled — supersonic 
fitted with practical guidance systems 

First task was to develop free flight 
ind ground facilities for ramjets and 
test vehicles. Late in 1944, a one-inch 
burner test rig was operated, and by 
May 1945, full-scale simulated flight 
was possible in a six-inch test chamber. 

Flight testing began in 1945 with the 
firing of non-burning (“cold”) ramjet 
models to study drag, stability and con 
trol. In October 1945, the first experi 
mental verification of ramjet accelera- 
tion in supersonic flight was demon- 
strated by a Bumblebee test vehicle of 
ix-inch diameter 


missiles 


First Big Ramjet 


By the end of 1946, Bumblebee’s 
first 18-in. ramjet test vehicle was suc- 
cessfully launched. It burned kerosene, 
functioned smoothly and accelerated to 
1 speed exceeding Mach 2. 

These tests were low-altitude runs, 
and demonstrated ramjet feasibility 
more than any other particular param- 
eter. Over the long months to follow, 
APL scientists and technicians refined 
and improved the test vehicles to better 
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NE Ww DEPARTURE 


BALL BEARINGS 


QS FOR JET ENGINES 
\ of 4 


New Departure is bringing to bear the most extensive facilities 





in the industry for the research, development, testing and 
production of ball bearings for jet and turboprop engines 
. . . bearings made of heat-stabilized ball bearing steel and 


special high-temperature alloys for maximum service at elevated 





temperatures and high speeds . . . ball bearings designed to 
operate under adverse conditions of lubrication . . . bearings 
fully capable of taking the heavy thrust loads existing in high- 
performance jet and turboprop engines. 




















i. Indication of New Departure’s knowledge and experience in 
the production of the specialized bearings required for modern 
aircraft performance is the split inner ring types shown above, 


Matched sets of New Departure split inner 


ring bearings are made with great accuracy 
to assure equal distribution of the heavy thrust 


nets Ceeeages Cy Eee Sane. being made for all the major jet engine manufacturers in America. 


NEW DEPARTURE e@ DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN. 
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Now! Finest radio and electronics 


VISIT OUR SHOPS at the International Airport in Los Angeles. Meet our 
unsurpassed staff of electronics engineers and FCC technicians, all thoroughly 
experienced in aeronautical communications. Examine the finest equipment and 


test facilities in the country. 


No expense has been spared at the new AiResearch Aviation 
Service electronics center to provide business aircraft with 
the kind of complete service facilities previously only avail- 
able to the airlines. 

This department is completely set up to handle radio sales, 
engineering, design and installation, as well as the service 
and repair of aeronautical communications and navigational 
equipment. We are CAA certified for Class I and Class II. 

A complete line of electronic equipment and parts is 
stocked for immediate delivery. Brands include COLLINS 
— BENDIX — WILCOX — RCA — SPERRY — ARC. 

SPECIALISTS IN AIRCRAFT SERVICE AND CONVERSION 


THE CORPORATION 


GiResearch Aviation Service Division 


Los Angeles International Airport, Los Angeles 45, California 


service center for business aircraft! 


= os 
=. 


SERVICE FACILITIES. AiResearch offers the 
most complete facilities in the country in all 
phases of aircraft service. This includes rapid and 


efficient turn-around service. 





REBU 

plete engineering modernization service, out- 
standing interior styling and fine craftsmanship 
combine to give your airplane high performance 
and luxurious comfort. Some satisfied customers 
are National Cash Register, Thompson Products, 
Humble Oil, Chicago Tribune and Goodyear. 





iltitude perf ind their 
mtrol svst 
it the Bumblebee test 
propelled 
| tabihty and control 
iraineters, was taken off test status 
nd further refined as an interim missile 
called ‘Verrier. ‘This vehicle and 
beam-rider guidance system 
fore the scheduled date tor 
lalos system and 
branched off from the Bumble 
program to become a 
; own right 
imjet engine development pro 
gressed to the point where it could also 
be called successful, and the final step 
vas taken. ‘The successful ramjet engine 
into the 
system, 


urframe 


tO «a vel pP 


we'c 
subse 


missile sys 


successful all 
and the 


was integrated 
frame and guidance 
lalos was born 
During the years than 20 or 
ganizations have made specific contribu 
ms to the program. In 


vith the propulsion phas« 


More 
Bumblebee 


e groups have med 


contribution University 
ginia, University of Wisconsin, 
on University, | 
Esso Research and Engineering 
relation with the 
stage resulted in at least 
Bumblebee vehicle being renamed 
oBee), Convair Division of Gen 
Dynamics Corp., Bendix Aviation 
Experiment, Inc. and McDon 
ratt Corp 


Arma Walkout Ends 
With New Agreements 
American Bosch Arma Corp. has 
igned three-year contracts with its 
three union ttling a three-month old 
Under the agreements, the En 
Association of Arma received a 
4 year boost, while the factory 
ind clerical workers’ unions (IUE-AFI 
CIQ) obtained an increase of hve 
Lhe engineers union 
than a month after 
hed with the IUE, 


which 


niversity of 
whose ramyect 


irk at an early 


cents 


er hour per vear 


held out for more 
ement was reac 
tract revisions 
Arma sought, some of which it re 


rtedlvy won (AW Oct. 24, 1955, 


battling over 


con 


Dp 


i 


Curtiss-Wright Acquires 
Propulsion Research 


Propulsion Research Corp., Santa 
Monica, Calif., has been acquired by 
Curtiss-Wright Corp. 

Propulsion Research, which will con- 
function as an independent 
orporation, is engaged in the research, 
design, testing and project management 

f primary propulsion units and in the 
design, development and production of 
equipment (AW Nov, 14, 
1955, p. 49). 


tinue to 


CCSSOT 
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Flexible Shafts 


FLEXIBLE 


Sass. 


are the key to 


many remote control problems 


Space, operating and servicing requirements 
are readily met with S. S. White Metal Muscles® 


MANY kinds of equipment contain 
internal elements which require more 
or less frequent adjustment from the 
outside. This comes under the heading 
of remote control. 

There are various ways by which 
remote control can be accomplished. 
The simplest, of course, is to mount the 
element requiring control on the inside 
of the equipment case or housing with 
its shaft extending through for manual 
or automatic operation. 


A flexible shaft used to control an inacces- 
sible rotary switch. Note the 90° turn. 


Flexible Shaft Simplicity 
However, such direct connection is fre- 
quently not feasible. Factors of space, 
circuit efficiency, ease of assembly and 
of servicing must be considered. This 
applies also to the selection of the 
method of control to use. 


An S.S.White Remote Control Flexible 
Shaft makes it possible to satisfy these 
requirements in an extremely simple 
manner. In place of comparatively com- 
plicated gearing, universal joints and 
similar contrivances, a single self-con- 
tained, easily applied flexible shaft does 
the trick. 


Meeting varying space requirements 
is easy with a flexible shoft. 


Design Freedom 
But simplicity is only one advantage 
the flexible shaft offers for remote 
control. Perhaps its most valuable ad- 
vantage is the freedom it gives the 
designer in locating the controlled ele- 
ment and its control knob or dial. 


The flexible shaft permits the former 
to be placed wherever desirable to 
secure top é quipme nt effict ney, ease of 
assembly, space saving and convenient 
servicing. At the it allows 
the control to be mounted in the 
convenient operating position. 


same time 


most 


Another big advantage is the fact 
that it eliminates the need for accurate 
alignment of connected parts. 





FLEXIBLE SHAFT DATA 
Bulletin 560/ has 


concise information 
on how to select and 
apply flexible shafts. 


Send for a copy. 

















IN FLEXIBLE suarts / 





S.S. WHITE INDUSTRIAL DIVISION, DEPT. V, 10 EAST 40th ST., NEW YORK 16, N.Y, 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 





SPARK PLUGS 


PLANE 


Learstar 





FLIGHT 


Gander, Nfld. to Paris 





DISTANCE 


2570 miles 





TIME 


8 hours, 50 minutes 








CHAMPIONS! 


Whether your destination is Paris, France or Paris, Ky... . 


CHAMPION PERFORMANCE IS IMPORTANT TO 
ALL EXECUTIVE CRAFT OPERATORS! 


Executive aircraft get around these days as 
witness the performance of the Charles B. 
Wrightsman Learstar: 8 hours, 50 minutes 
between Gander and Paris. And because the 
planning department of Lear Aircraft Division 
tests and selects spark plugs on the basis of 
dependability and long life, every Learstar 
delivered has been Champion-equipped. 


Whether your flying is ocean-wide, country- 


wide or just over the county line, you deserve 
the added performance, economy and security 
engineered into every Champion spark plug. 
You get all three because Champions are 
built by the one company that devotes all its 
resources solely to manufacturing spark plugs. 


In the air only the best is good enough! 


Champion Spark Plug Company, Toledo 1, Ohio 


oe 


The World Flies 


CHAMPION 


Spark Plugs 
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Operations Knowledge Keys Safe Design 


By Ralph H. Miner* 


Two-thirds of the task of aircraft accident prevention lies within the re- 


sponsibilities of the design engineers. 


The most prodigious effort by operational personnel can yield at best only 
a one-third reduction in aircraft accidents. 

What is needed is a higher level of air-operations consciousness among 
aeronautical engineers. This may best be accomplished by an organic change 
in the base now used for engineering decisions. 


The scheduled airlines are considered 
by insurance houses as normal risk, 
with premiums comparable to all other 
forms of transportation. After several 
years within their present 200 to 400 
knot performance regime, the sched- 
uled airlines have achieved operational 
stability—that comfortable point at 
which casual, steady-state refinement 
can take place—as evidenced in the 
safety record of the commercial sched- 
uled airlines. 

On the other hand, since January 
1954, several thousand serious acci- 
dents have been experienced by our 
military air services. It would not be 
proper to compare the military accident 


picture with the commercial accident 
picture. 


The Accident Picture 


In connection with the military's 
current 500 to 700 knot performance 
regime, the accident picture shows that 
operational stability has not yet been 
obtained. This operational stability will 
be attained, but a serious concern is 
that production plans for the inhabited 
aircraft of the next era—those in the 700 
to 1,000 knot regime—are proceeding 
without a current background of opera- 
tional stability. This is a significant 
point in considering the design engi- 
neering organization. 

In missile activities, it is difficult to 
compare “gross accident picture” with 
“performance regime.” However, a 
couple of general observations should 
be sufficient. 

The missile business is fraught with 
a dual frustration. We are not only 
attempting a quantum jump to an 
extreme performance regime with all 
the inherent material difficulties im 
plied in this, but we are flying these 
machines with an absolute requirement 
that everything be right before it leaves 
the ground. There are many misad- 
ventures in surface launched guided 
missile operations. But the inordinate 


* Head, Staff Engineering Missile Systems 
Division, Lockheed Aircraft Corp. 
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apprehension, both of malfunction and 
of the tremendous forces involved in 
reaching for extremes in performance, 
has netted a nearly perfect safety record. 

If the aeronautical engineer can learn 
to do his job without a catch-all human 
pilot to lean on, we may well engender 
engineering disciplines that will be in- 
strumental in realigning engineering 
policies in the inhabited aircraft field. 
In any case, operational stability in 
the missile business is still far down the 
road. 


Forward and Backward 


In short, the state of aeronautics as 
a whole reveals that a phenomenal 
growth in performance can be con- 
trasted with a steady retrogression in 
operational stability. 

This growing instability in the opera- 
tional arena is a direct function of in- 
sufficient air operations consciousness 
in aeronautical engineering. 

From the earliest days of powered 
flight up to the early vears of World 
War II, the man in the operational 
arena—the pilot, the flight crewman, 
the ground crewman—was considered 
by the design engineer to be an inex- 
haustible reservoir of operational in- 
genuity and integrating skill. And at 
the time he was just that. The opera- 
tional man readily endorsed the engi- 
neer’s viewpoint, for the operator was 
well within his potential capability. 
The engineer would ask him to go 
higher and faster, watch a few more 
dials, push and pull a few more han- 
dles. 

The held in the 


same ground- 





Ralph H. Miner, author of this article 
beginning on this page, has headed the 
staff engineering of Lockheed Aircraft 
Corp.’s Missile Systems Division since 
March, 1954. He also has been asso- 
ciated with North American Aviation, 
Inc., Northrop Aircraft, Inc. and Mar- 
quardt Aircraft Co. 











support phase of air operation. The 
ground-support crewman’s problems 
were not great. Tools, maintenance 
equipment and checkout equipment 
were straightforward adaptations of 
readily available materiel. Internal 
density of the aircraft was quite low 
and readily attended even by sub- 
skilled support personnel. 


Higher Performance 


Year after vear the engineer worked 
for higher performance, tossing un- 
correlated operational considerations 
on the shoulders of the operational 
people. 

Unfortunately, this innocently estab- 
lished working relationship between 
engineering and operations gradually 
became a deeply rooted engineering 
precedent. 

These were the “airworthiness” 
so to speak, with man reconciling a 
powered machine to a new medium. 
These were the years in which the 
airplane’s needs for greater performance, 
for greater structural integrity, for 
greater aerodynamic efficiency _legiti- 
mately exceeded the needs of those 
who operated them. 

This gave premature birth to a new 
technology. Career areas were charted, 
a giant new industry launched, uni- 
versity aeronautical engineering courses 
established. But all this was done with 
no operationally oriented conceptual 
effort. 

In short, we are enduring an 
nautical technology which is concep- 
tually incomplete, a technology which 
is desperately in need of orientation 
from an operational point of view. 


vear°s, 


acro- 


Corrective Measures 


Corrective measures must be aimed 
toward attaining operational stability 
without a sacrifice in performance. We 
can embrace any performance regime, 
but we will have to pay something to 
achieve both performance regime and 
operational stability. This price will 
be both in time and in the temporary 
disturbance associated with appropriate 
policy realignment. An incisive policy re- 
alignment could reduce the time loss to 
a point where it would appear insignifi- 
cant in the light of increased effective- 
ness. 

Ihe directive force in design engi- 
necring must be air operations con- 
sciousness rather than performance con- 
sciousness. 

To begin with, an Operational Suit- 
ability Staff would be established re- 
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FULL LINE 


MINIATURE 
COMPONENTS 


SIZE 11 FRAME 


SIZE 11 400 ~ Motor Tachometers 
(Drag cup type tachometer ) 
Tachometer input: 115 v 
Tachometer output: 500 mv/1000 rpm 
Linearity: + 1% 
Phase shift: 10° max 
Maximum total null voltage: 19 mv 


Motor input: 115 v fixed phase 
115/57.5 v control phase 


Stall torque: 0.63 oz in 

No load speed: 5900 rpm 
Separate motors or tachometers available with 
the same or different operating characteristics 


\ 


SIZE 11 400 ~ induction 
Excitation: 115 v 400~ 3 
Voltage output: 1.25 v/I000 rpm 
Linearity + 1% up to 6000 rpm 
Maximum total null voltage: 60 mv 
Phase shift: under 5 
Moment of inertia: 1.1 gm cm2 


Damping generators with other characteristics 
available. 


SIZE 14 500 eggs gus> 
High or low im 


Network or winding compensated 
Electrical equivalent to Mark 4 Mod. 0 
Functional error: under 0.1% 
interaxis error: under +5 min 

input voltage: up to 60 v at 400~ 
Other frequencies available 


SIZES 15, 18 | SERVO MOTORS, GEARED SERVO MOTORS, 
and MOTOR TACHOMETERS, BRUSHLESS 
23 Frames INDUCTION POTENTIOMETERS, 
also MINIATURE SYNCHRONOUS MOTORS; 
available low and high temperature models 


American Electronic Mfg., Inc. 
M ERICAN 


ELECTRONICS INC 
D 


9503 W. JEFFERSON BLVD., CULVER CITY 


Engineering Representative all P 
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Miner 


incorporates an 


Operational Suitability Staff that would help design accident prevention into aircraft. 


porting to the Director of Engineering 
Initially, this office would have both 
staff and line authoritv and would serve 
the Director of Engineering as a de 
vice for maintaming full cognizance 
of all operational considerations that 
should influence the design 

Chis does not suggest any immediate 
modification of the remainder of the or 
ganization. Classical functions such as 
aerodynamics, structures, 
electronics, systems analysis and engi 
neering test remain unchanged. But 
none of these groups may move toward 
problem without authori 
tative monitoring by the Director of 
Engineering’s Operational Suitability 
Staff. 

The Operational 
would be manned by 
and scientists who placed their 
classical technical background in a 
subservient role. Thev would have skills 
acquired in actual military operation of 
all types of inhabited aircraft and 
guided missiles as well as in military 


propulsion, 


resolution 


Suitability Staff 
senior engineers 
have 


operations research 

Some of the specific skills from these 
intelligence, 
reconnaissance, tactical air, 
strategic air and training, logistics, crew 
systems and human factors, communica 
tions, air trafic control, navigation, 
meteorology, geophysics, ground sup 
port equipment, statistics, 
and social sciences 

The major job of the Operational 
Suitability Staff is to insure that each 
act of design takes place in an “Opera- 
tional Engineering Laboratory” and to 


two broad areas would be 
defense, 


economics 


ill designs reflect due con 
operational time and mo- 


that 
sideration of 
tion” limitations. 

lime and motion in the user’s opera- 
tional environment are the missing con- 
ceptual link in maturing our acronauti- 
cal technology. 


msur4re 


Design Approach 


An engineer is going to design a pro- 
totvpe of a new 1,000-knot all weather 
interceptor—an interceptor which will 
operate in the total weapon system en- 
modeled in the Opera- 
Laboratory. The 
assistance 


vironment as 
tional 
engineer 
he needs but this 
strictly air-operations 
major design decisions—and most of 
the detail decisions, for that matter 
will be impersonally refereed by time 
ind motion in the operational environ- 
ment 

First, from his 
perience and design judgment, the en 
gineer drafts a qualitative sketch of the 
geometry of the over-all airplane. His 
first sketch is a rough hewn version of 
an all-weather that will 
ipproximate the required performance. 
['raditionally, the aerodynamics depart 
ment now would shave the rough-hewn 
airplane down to a sleck, maximum 
performance envelope But the require- 
ment calls for operational suitability 
just as much as performance; and you 
cannot have both if aerodynamic refine- 
ment occurs early in design 

Drawing on the skills in the Opera- 
tional Suitability Staff and utilizing the 


Engineering 
will have all the 
assistance will be 


oriented. All 


many vears of ex 


interceptor 
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facilities of the Operational Engineering 
Laboratory, the engineer will, in effect, 
fly hi 


' 
ind motion schedule for 


rough design by making a time 
each succeed 
ing design refinement 

One of the design parameters the 
must have in the back of his 
mind all the way through the design 
effort is aerodynamic stability. Top per 
formance and _ operationally suitable 
aerodynamic stability are not always 
compatible. Therefore the first time 
and motion effort will be aimed at de- 
termining an appropriate aerodynamic 
stability parameter. 

Since this is the engineer's first de- 
parture from a traditional design ap- 
proach, the Operational Suitability 
Staff will first guide him in contrasting 
the company’s experimental test en- 
vironment with the military user’s op- 
erational environment. Since the time 
and motion factor has never been 
critical in the company’s flight envi 
ronment, this comparison will give the 
engineer a feel for the scope of time 
and motion as a prime design factor 


cngimnccer 


Flight Comparison 
lo begin with, the company’s ex 
xerimental test pilot has a flight 
ramble time of anywhere from three 
irs to three days;—the military pilot 


has a flight scramble tim 


three minutes 

I'he company pilot taxis out 
with lots of tim« 
for lateral motion on the taxiwa 
the military pilot taxis out with other 
fighters, hurriedly, with little time and 
highly restricted lateral motion on the 
taxiwaVvs. 

The company pilot swings on to a 
seven-mile runway after spending lots 
of time getting ready for takeoff; ceil 
ing and visibility are unlimited and 
the sun is shining brightly. The mili 
tary pilot is cleared with virtually no 
readiness time onto a one-mile runway; 
ceiling is 500 feet, visibility one mile 
with light rain and it is night 

The company pilot, with a physical 
dexterity and mental facility born of 
several thousand flying hours, leisurely; 
takes off into the bright sunshine; the 
military pilot, often with only a few 
hundred hours of experience, charges 
off into the night and, with no time for 
contemplation, is immediately engulfed 
in the overcast. 

(he company pilot is at 10,000 ft 
with seven miles of runway in plain 
sight over his left shoulder. Suddenly 
he realizes the tip tanks are not feeding 
He will have to abort the flight. He 
makes a leisurely pass over the field, 


ind plent of room 


Bumblebee Profile 


Studies of wing-body interference at Mach 2 flow are aided by pictures such as this 


schlieren photo of a typical model in Navy Bureau of Ordnance’s Bumblebee program. ‘The 


photo shows the shocks and turbulence caused by the four cruciform wings at 45-degree 


roll attitude. From the picture, apparently the wings are 
Four separate organizations have a hand in this phase of the Bumblebee project 


Hopkins’ 


Applied Physics Laboratory 


at about 10 degrees incidence. 


Johns 


which has the overall Bumblebee responsibility; 


Cornell Aeronautical Laboratory, which is running this study; BuOrd, which is paying for 
the Bumblebee project and owns the Daingerfield, Tex., wind tunnel where the tests are 


being conducted; and Convair, which operates the tunnel for the Navy. 
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The lightest, smallest, mightiest 
storage battery in the world! 


YARDNEY ELECTRIC CORP. 
40 Leonard St., New York 13, N.Y. 


“Pioneers in Compact Power” 
U.S. Potents granted ond pending ©1956 Y.E.C, 


4 





nae - ss aa 


Chart of Mallory-Sharon shigments shows titanium progress 


from development status to major usage in a few years 


Prices have steadily declined 


1952 1953 


1954 1956 
ESTIMATED 


MALLORY-SHARON reports major 


The past year has seen a “‘breakthrough”’ in the technology 
of titanium. Quality and dependability have been raised 
to high levels. Improvements have come so fast that prime 
quality metal shipped only a year ago would not pass the 
specifications today’s titanium meets. 


Thus in 1956 major aircraft and jet engine programs are 
committed to titanium in large quantities. It’s a prime 
necessity in building superior air power, since full usage 
of titanium means weight savings of hundreds of pounds 
per plane. Likewise, industrial applications of corrosion- 
resistant titanium are expanding. The effort now will be 


MALLORY-SHARON TITANIUM CORPORATION 


in increasing output fast enough to meet demand. 


We plan to double capacity in 1956, and this expansion 
program is already underway. Both in quality of metal 
and in service we are anticipating requirements. 


Mallory-Sharon titanium and titanium alloys have won 
enthusiastic acceptance for high quality. We supply vir- 
tually every major aircraft and engine builder, and 
hundreds of subcontracting companies. Call us now for 
advance planning of your requirements for titanium and 
titanium alloy sheet, strip, rod, bar, plate, and other 
mill products. 


®* NILES,OHIO 











CERTIFIED QUALITY— Using statistical quality con- 
trol, Mallory-Sharon now certifies physical proper- 
ties of unalloyed titanium within narrow ranges. 
This enables fabricators to eliminate segregation 
of incoming material, and avoid multiple tooling 
setups. 





NEW HIGH TEMPERATURE ALLOY—New MST Titan- 
ium-6% Aluminum-4% Vanadium alloy is a tough 
material that retains strength at high temperatures. 
It can be used up to 750°F with minimum change of 
properties. Alloy was first commercially produced 
by Mallory-Sharon. 





MALLORY 










FASTER MACHINING — Improvements in the chemistry 
of the metal now permit it to be machined as 
readily as stainless steel. Mallory-Sharon guaran- 
tees a maximum of 0.1% carbon—the bugaboo 
element that causes machining difficulty if present 
in higher proportions. 


™~ 





INGOT INVENTORY — Delivery time has been cut 
by Mallory-Shoron's ingot inventory in certain 
grades and analyses. Here orders can be started 
at the ingot stage, saving time for fabricators 
More standardization in future will further stream- 
line production. 





STEPPED-UP RESEARCH — This test, part of a Govern- 
ment-sponsored project, typifies Mallory-Shoror 
pioneering in titanium. Reseorch has yielded im- 
provements which permit forming or machining 
alloys in a ductile condition, subsequently heat 
treating to high strengths. 





INDUSTRIAL APPLICATIONS—Phenomenol! corro- 
sion resistance of titanium, plus its lightness and 
strength, make it on attractive metal for industry. 
Hundreds of companies are now using or investi- 
gating titcrium in valves, piping, processing equip- 
ment, marine ports, etc. 


developments as the new metal moves up 





titanium and steel products. 


and uniform quality control 


MALLORY-SHARON INTEGRATES TITANIUM MELTING 
AND MILL PRODUCTION 


Effective January 1, 1956, Mallory-Sharon purchased the Niles Rolling Mill, 
formerly a division of Sharon Steel Corporation. The mill will produce both 


Acquisition of the rolling mill integrates titanium melting and mill processing 
under Mallory-Sharon management, at one location. Thus Mallory-Sharon 
directly controls titanium production from sponge blending through shipment 
of finished sheets, strip, and other mill products, facilitating smooth scheduling 


Mallory-Sharon headquarters at Niles, Ohio, includes the Titanium Laboratory, 
melting plant, and extensive rolling and fabricating facilities. 
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- CHANCE VOUGHT XF8U-1 
USADER” 


Like a deadly silver arrow 
leaving the bow the trim airframe 
of the Navy’s XF8U-1 accelerates 
quickly to supersonic speeds... 
Titanium saves pounds, 

and turbojets provide 

super power for an excep- 

tional combat ceiling and 
penetration of the speed of 
sound in level flight! 


Camloc 14-turn and SPF fasteners on 
strategic panels and doors throughout 
the plane fulfill the need for safety 

in flight, quick access on deck. 





FASTENER CORPORATION 


22 Spring Valley Road, Paramus, N. J. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 














with a wide sweeping pattern; “No 
use crowding the pattern,” he thinks. 
“While this thing goes like hell, it’s not 
necessarily a delightfully stable thing 
with landing gear, fairing doors, and 
stuff hanging out the bottom. Better 
not let too much time go by on gear 
extension either—that aft retracting nose 
gear is a little slow on extension.” 

So with a long, straight-in approach 
and plenty of speed to work with, a 
casual landing is made half-a-mile down 
a dry, seven-mile runway. This is a 
flight in the company’s test environ- 
ment. 


Military Problem 


In contrast, look at the military 
pilot. He has just broken out on top 
at 10,000 feet, the moon is shining 
brightly and he has drawn a deep 
breath of relief, for he plans to use a 
clear weather alternate base after he 
completes his mission. He suddenly 
realizes his tip tanks are not feeding, 
and the mission will have to be aborted. 
Che military pilot will now be asked 
to do more things per minute than 
he is consistently able to do, and he 
is fying only a subsonic jet fighter. 

Since he is aborting the flight under 
night-instrument conditions, his first 
step is to continue his climb-out on a 
predetermined course. He contacts the 
tower, reports conditions, and requests 
landing instructions. He then hand 


the following sequence of event H 
contacts Approach Control similat 
instructions requests Groun ( 
trolled Approach, intercepts outb 
track and turns t uutbound | 
He levels off at 20,000 feet, trim 

ft I He ti t 
} ac i nto 270 4 nt 

nd intercepts inbound track 

At marker, he applies 60 Do 
contact \p I h Control an 
lates further instruction He extenc 
dive flaps; at 150 knots, he put wheel 
down, puts flaps down, and establish 
160 knot descent. At 10,000 feet. h 
starts 180 deg. turn, contacts Approach 
Control and assimilates instruction 


He contacts Trafhe Controller and 
issimilates further instructions. He puts 
gear up; flaps up at 1,000 feet above 
desired altitude; dive flaps in at 200 
feet above desired altitude. He levels 
off, adds power, intercepts inbound 
heading, turns to heading given by ‘Traf- 
fic Controlle: 

He turns downwind, executes pre- 
landing check: gear down, part flaps, 
green lights, pressure up. He turns onto 
base, contacts Final Controller, lets 
down 500 feet. He turns onto final, 
adjusts to descent speed, receives final 
instructions. At glide path, he reduces 
power, drops nose, makes corrections 
in glide slope, makes corrections im 
azimuth. 

On sighting the field, he turns on 
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landing lights, extends full flaps, ex 
tends dive flaps, establishes sink rate, 
rounds off late, touches down hard and 
stops gingerly on the far end of the 
wet runway. ‘This time he made it 
Fortunately, he got away with 
errors which occur as natural by-prod 
ucts of a “time-saturated” operational 
environment 

In the brief period of time allotted 
for these 50 events, the military pilot 
will have checked his instruments at 
a rate of nearly 200 per minute. In 
the presence of rain, air turbulence and 
darkness, he will have interpreted these 
readings and applied control forces for 
definite corrections in flight path and 
attitude at a rate of about 50 per min 
ute. He will have responded to, actu 
ated, or concerned himself with over 
200 cockpit’ instruments, indicators, 
levers, and switches. 

At the point he stops his aircraft and 
clears the runway, he will have made 
more than 1,000 major and minor deci 
sions and 2,000 lever, switch and 
control actuations or deflections, all 
compacted within an_ uninterruptabl 
time, at night and in 


several 


segment of 
weather 


Why Accidents Happen 


Following this comparison of com 
pany 


flight environment and military 


flight environment, the engineer is 
conditioned to talk about the 
accidents that 
acts of pilots. 
3,000 


now 
3,000 military air force 
resulted from unsafe 
He is advised that these 
dents occurred only since January 1954 
and that most of these accidents oc- 
curred under diffi- 
cult than those just discussed 

Che engineer is particularly impressed 
with the fact that cause 
factors the highest percentage of acci- 
dents occurred as a result of incom- 
plete piloting in the landing pattern, 
a result of time saturation. The design 
engineer is now asking operational 
He wants to know why em- 

placed on “night” and 
“weather” in the comparison of op- 
crating cnvironments 

The Operational Suitability Staff 
points out that each act performed by 
the pilot at night requires an extra 
If low ceilings and 


accl- 


conditions far less 


among the 


questions 
phasis was 


increment of time. 
rain or snow are present, another in 
crement of time is added for each act, 
because night and weather factors in 
duce a significant perceptual lag in the 


human perception-response time  s¢ 
quence 
While these extra increments of 


time arc 


operational often in sec- 
micro-seconds, the 


onds and flight 
environment discussion shows that these 





Comet 2 ‘Flies’ Under Water 


Fatigue life of 2 Comet 2 fuselage is being determined under water in this divided test 


tank at the de Havilland works in Hatfield. 


The short section at the front of the tank, 


shown empty of water, will be used to check components of the Comet 4. Three types 
of loads are applied during the test cycle: fuselage pressurizing, vertical-tail gusts and vertical 


wing loads with gusts superimposed on steady-flight conditions. 


A typical test cycle lasts 


four minutes and simulates a three-hour flight; during the “flight,” the cumulative effect 
of gusts has been estimated to be the equivalent of 24 gusts of 10 ft. per sec. Test cycle 
starts with steady flight loads which lift the aircraft off its supports. Later loadings include 
10 gusts with fuselage unpressurized to simulate takeoff and initial climb; four gusts during 
pressure buildup to the differential for normal climb; four gusts at full pressure differential 
simulating high-altitude cruise; six gusts duiing pressure reduction to zero, simulating 


descent. 
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Atlantic Aviation Service, New 
Case, Delaware, they find that by us- 
ing’ Ballymore Work Platforms for 
reAching high levels on larger planes 

ey save money and cut maintenance 

Jtime 20%. The platforms are simple to 
and provide easy movement 
around the engine or other parts of the 
plane being repaired. And mechanics 
can take all their tools with them to 
eliminate running up and down. 


Atlantic Aviation Service uses several 
types of Ballymore work platforms, 
either singly or grouped together so 
that a number of service men can work 
at the same time. They find them par- 
ticularly effective for engine repairs, 
painting, putting de-icer boots on wings 
and similar jobs. 


All welded steel construction, the 
platforms roll easily into position on 
smooth-running, 
ball-bearing cas- 
ters and lock firm- 
ly to floor by a 
treadle system. No 


sway or “kick- 
out”. Handrails 
and guards help 
prevent falling, 
safety grids on 
steps and plat- 


form help ward 
off slipping. Write 
today for more 
information to 
Ballymore, Com- 
pany, Wayne 21, 
Pennsylvania. 


BALLYMORE ff cosron 
PLATFORMS( s%2 
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Here’s Why Clifford Specifies 
ALL-ANGL Barry Mounts 
to Protect Reliability 
thru Every Flight Attitude 

of the F-100 





Clifford miniaturized heat-control 
unit — only 3-1/8 inches high. 


It’s an important story 
of engineering for shock and vibration control 


North American Aviation, builders of the F-100 Super Sabre, The ALL-ANGL Barrymount® iso- 
specify that the control box must be able to mount at any angle. lators used in the Clifford base 
MIL-E-5272A requires the mount to operate under vibration as high are standard miniature size. 
as 0.080” double amplitude. Temperature requirements preclude the These advanced-design mount- 
i ee ae . ings are also available in MiL- 
use of rubber mountings. And experience demands that the mounting : ‘ 

: size 1 and (Feb. 1) Mil-size 2. 
system handle the load bias added by large connectors and cables — 
often a serious problem with miniaturized equipment. 


Write for data sheets. 


’ , : ad ; When your problem is protection 
Because they are specifically designed for jet and missile service, through all flight attitudes, your 


ALL-ANGL Barry Mounts meet all these requirements. So Clifford’s answer is ALL-ANGL Barry Mounts. 
choice of this mount assures the protection of their new miniaturized For recommendations, call your 
heat control under every operational condition. Barry Sales Representative. 


BARRY CONTROLS 


INCORPORATED 
SALES REPRESENTATIVES N ALL PRINCIPAL 











w engineering opportunities are open in Barry’s expansion program, 715 PLEASANT STREET, WATERTOWN ie P MASS. 


at all levels in all departments. Send resumé. 





time increments are cumulative at a 
terrific rate. 

In short, the 
have at his 
things. a degree of inherent aircraft sta 
bility that will see him through a stag 
gering burden of operational decision 
ind execution 

Ihe designer now introduces in his 
hypothetical design a degree of in 
herent stability that will 
portion ot precious operational tim<¢ 
needed for preservation of flight equi 
librium. The engineer now is_ begin 
ning to understand the absoluteness 
of time and motion in the operational 
environment. 

He begins to appreciate time as a 
solid, so to speak: an operational time 
block capable of containing only a 
limited number of orderly events. In 
designing to a higher performance re- 
gime, the analogy of time as a solid 
tells the engineer that significant in- 
creases in rate of climb and speed ac- 
tually seek to compress the operational 
time block. 

(he operational time block cannot 
be compressed; it can only be relieved 
Since current design practices are with 
out operational time and motion con 
trol, each succeeding generation of 
higher performance aircraft 
upon the military pilot more things 
to do and less time to do them 

Go a step further in the study of 
“operational time”’ versus “‘acrodynamic 
stabilitv’” and it clear that 
increase in performance regime 
carries with it an engineering obliga 
tion for an increase in inherent aero 
dynamic stability 

By now, an operationally suitable level 
of inherent stability has been designed 
into the aircraft; that stability can be 
introduced only during the conceptual 
phase of design. Such a level of sta 
bility would not be obtained if it 
were introduced as a result of Air Force 
Operational Suitability tests conducted 
later in the program 


must 
man\ 


military pilot 


disposal, among 


reduce the 


Im poses 


becomes 
Ca h 


Basic Layout 


\t this point the basic shape of tix 
1,000-knot interceptor has been estab 
lished. To the distress of the Aerody- 
namics Department, a few feet of wing 
span have been added to achieve the 
high degree of inherent stability. Acro 
dynamics would like to argue this point, 
but the design is not yet ready for acro- 
dynamic refinement. There are several 
major design decisions yet to be made 
which will be controlled by operational 
‘time and motion. 

Landing gear design, while a some 
what more localized consideration than 
stability, is a major factor in refining the 
basic shape of the design. In translat- 
ing operational time considerations into 
a landing gear design that will further 
relieve the operational time block, first 
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examine the more than 300 military air 
accidents that occurred since January 
1954 as a direct result of failure o1 
malfunction of the 
tem. 

Detail study indicates that excessive 
operational extension time on aft-re 
tracting nose gears has occasioned man\ 
of these accidents. Therefore, in the 
design of the new interceptor, the nos¢ 
gear should retract forward. ‘The en 
gineer also chooses high-ratio nose geat 
steering in order to facilitate short 
time, accident-free, formation taxing. 

Nose gear failures nearly double th: 
failure of main gears. The Structures 
Department says the weight penalty as 


landing gear svs 


sociated with a failure-pioor landing 
gear would be excessive. ‘The engineer 
then must design a nose gear that will 
fail no often than the main 
gear; he must stop treating the nose 


More 


gear as a landing auxiliary gear, which 
it is not 

Next consider 
tires, and fairing 


accident record places inadequate fair- 


wheels and 


military 


brakes, 
doors | he 


ing doors, inadequate tires, and inade- 
quate brakes at the top of the 
list in landing gear accidents. So, the 


Cause 


engineer designs into the landing gear 
system a reduction in the operational 
time required to stop the airplane. Not- 
withstanding such primitive devices as 
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EDO-DEVELOPED HYDRO-SKI ON MARTIN PBM 


Many years of development work by Edo on hydrofoil-type hydro- 
skis have paid off handsomely in the remarkable performance of the 
Martin PBM recently revealed by Glenn L. Martin Co. The hydro-ski 
installation on this aircraft, designed and built by Edo, has greatly 
extended the PBM’s rough water capabilities. 


First developed and extensively test flown by Edo under Navy con- 
tract, the hydro-ski gives flying boats the capability of operating under 
open ocean conditions heretofore impossible. 

The Edo-type hydro-ski, with its double-lift characteristics and on 
which Edo holds several patents, is equally applicable to very large, 
or very high performance aircraft whose gross weight or landing speed 
make the use of runways impractical. 

For over 30 years Edo has pioneered in all things pertaining to the 
operation of water-borne aircraft. Now, more than ever before Edo is 

looked to for assistance in all forward- 
thinking ideas to employ the limitless ex- 
panses of water for faster, bigger aircraft 
now on the drawing board. 


CORPORATION 


COLLEGE POINT, NEW YORK 
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When North American Aviation 


here’s how Kaiser Aluminum delivered! 


On June 15, Kaiser Aluminum was notified 
that North American had an emergency re- 
quirement for quantities of nine different 
aluminum die forgings before June 30 to 
prevent a serious production stoppage. 


The chart at the right shows how Kaiser 
Aluminum met the emergency requirements 
—with forgings shipped ahead of schedule. 


This fast action resulted from close coop- 
eration with the customer, mill flexibility 
and Kaiser Aluminum’s capabilities for ser- 
vice in an emergency situation. As a result, 
it was unnecessary for North American to 


spend additional time and money machining 
the parts from billet stock. 


North American authorized Kaiser Alu- 
minum to incur any extra expense necessary 
to meet their June 30 deadline. As a result 
of this special handling, the forgings were 
shipped ahead of schedule but with no extra 
billing to the customer. This fast delivery 
was possible without disrupting production 
or delivery schedules to other customers. 


It’s a good example of Kaiser Aluminum 
flexibility —that benefits our customers on 
routine or special orders! 





For further information, contact any Kaiser Aluminum sales 
office listed in your telephone directory. Kaiser Aluminum & 
Chemical Sales, Inc., General Sales Office, Palmolive Bldg., Chi- 
cago 11, Ill.; Executive Office, Kaiser Bldg., Oakland 12, Calif. 


When you need quality forgings... 
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Partiq| 
complete 
complete 
complete 
Complete 
complete 


think of Kaiser Aluminum 
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actuators 


A wide variety of smaller, lighter, more versatile linear and rotary actuators. One can 
be adapted to your specifications. 


smaller lighter 
more versatile 


| 


© 25% smaller, lighter because gear train and motor blended into single, unique 
homogeneous unit. 
180,000 #/in.* yield strength steel used in all gears. 
New high stability limit switch can be adjusted internally or externally. 
Unique design positive mechanical stops. 

® Exclusive overload clutch dissipates extremely high forces in “impact” stopping. 

LINEAR ACTUATORS 

© 0.0018” end play in screw and nut. Specially designed acme screw made to AGMA 
pitch diameter standards but held to much closer tolerances than specified by any 
known standard today. 

® Exceptionally long life due to new different continuous self-lubrication on acme 
screw. 

® Rate adjustable from 1.6” to 30” per minute. 

ROTARY ACTUATORS 

@ 3:1 to 523:1 gear ratio range available. 

® 60° to 360° travel. 

@ 2° maximum backlash on output shaft. 





TYPE 


LINEAR 


LINEAR 


LINEAR 


LINEAR 


ROTARY 


ROTARY 





————EEEE 


PART NO 


ACT-3090 


ACT-2425 


ACT-3047 


ACT-2439 


ACT-2274 


ACT-2408 





WEIGHT 


1.34 WITH 
1.5” STROKE 


3.1% 


3.254 





NORMAL OPERATING 
RATE &4 LOAD 


15007 IN. /MIN. 


10.5 IN. PER MIN. 
200 LOA 


2.9 IN. PER MIN. 
10¢ LOAD 








TEMP. RANGE 


—65° F TO 30° F 


—65° F TO 260° F 


—60o° F TO 250° F 


0.5 IN. PER SEC. 
240 LOAD 


5 RPM AT 
2507 IN. 





—65° F TO 250° F 


—65° F TO 160° F 





VOLTAGE 





28 V.D.C. 


26 V.0.C. 








26 V.D.C. 





28 V.D.C. 


27 V.0.C. 














Write for further details, stating your requirements. 


Other products include Servos, AC Drive 
Motors, DC Motors, Motor-Gear-Trains, 


Fast 


Response Resolvers, Servo 


Torque 


Units, Synchros, Reference Generators, 


Tachometer Generators, and Motor Driven 
Blower and Fan Assemblies. 


MANUFACTURING CO. 


your rotating equipment specialist 


Avionic Division 


RACINE, WISCONSIN 





drag parachutes, this still means lars. 
wheels, tires and brakes. 

An operationally adequate design job 
on the landing gear system will increas« 
the over-all bulk of the gear to the detri 
ment of aerodynamics. However, the 
design is still not quite ready for aero 
dynamic refinement. With the need 
for larger wheels, tires, and brakes, wide 
tread, simplicity of design, super-simple 
fairing doors, and minimum extend 
and-lock time, the designer mounts a 
forward-retracting main gear in flush 
mounted external-stores pods. 

\t this point, the engineer talks with 
his assistant, who, with the help of 
the Operational Suitability Staff, has 
been working out fuselage space re 
quirements. Again, as in the preceding 
examples, operational time and motion 
was the referee, military operational 
records the design catalyst. He has se 
lected the propulsion system compon- 
ents and has determined overall func- 
tional system space allocations as well 
as cockpit space allocation. 

Incidentally, cockpit design is one of 
the less dificult time and motion de- 
sign problems. 

The time and motion technical de- 
cision process is applicable not only to 
details, but to major decisions on total 
weapon system concepts. 

Thus is completed the basic design 
of a new 1,000-knot interceptor, con- 
ceptually secured on an_ operational 
time and motion basis. With this, the 
design is handed over for aerodynamic 
refinement and other classical treat- 
ment. The Operational Suitability 
Staff at this point assumes a monitoring 
and support role. 


Cause for Concern 


The general reaction to last spring’s 
reports of how the Russians have short- 
ened their development cycle is a cause 
for concern over the technical commu- 
nity’s reaction. More research was the 
immediate cry. But what kind of re- 
search? Performance research only. 

Boundary layer control, high-tempera- 
ture effects on structures, specialized 
powerplants, high-resolution __ radar, 
solid-state physics and the like are all 
important, but grossly inadequate inso- 
far as realignment of the development 
cycle is concerned. 

No significant research has been 
aimed toward the conservation of en- 
gineering manpower or to the speeding 
up of the technical decision process. 

Disturbingly enough, this is only 
too indicative of the urgency of the 
operational concept. The pure per- 
formance emphasis that permeates acro- 
nautical technology should not con 
tinue. 

A plan has been offered: Technical 
decision via the measuring of time and 
motion in the user's operational envi- 
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(Advertisement) 


Valve Talk 


for WM. R. WHITTAKER CoO., Ltd. 


by Marvin Miles, 


Senior Member, Aviation Writers Assn. 


They come back welded and soldered and brazed. 

They come back wired together. Even taped together .. . 

These are the Whittaker aircraft valves of dubious history, 
units that left the factory years ago, bright-polished, smooth 
and definite in action, destined for their various hidden roles 
among the veins and arteries of the nation’s military planes 


and commercial transports. 


But like the thoroughbred that was relegated successively, 
with age, to rental hack, plowshare and garbage wagon duty, 
they were put to more prosaic chores once they had fulfilled 


their mission aloft. 


Today they pop up everywhere in all sorts of menial, every- 
day tasks, many of them of incredible age and subject to beat- 
ings never conceived by the designers who fashioned them for 


aircraft. 

The majority of these odd-job valves 
have found their way into the work-a- 
day surface world through the gateway 
of military surplus, valves from planes 
crashed, discarded or junked. Others 
were sold singly or in lots when newer 
Whittaker developments replaced them 
as aircraft valve technology expanded 
over the years. 

There’s no way of knowing how 
many different jobs they are doing, for 
the only information on the versatility 
they have achieved outside their spe- 
cialist aircraft roles comes in sudden 
requests for replacement or repair. 

There’s a solenoid selector valve, for 
instance, operating in a Southern Cali- 
fornia ice cream factory and others 
serve to control the dump bed mech- 
anisms of heavy trucks. There are 
Whittaker aircraft valves in use on 
mining equipment, in distilleries, laun- 
dries, food processing plants, milk 
handling systems and petroleum crack- 
ing towers. 

One rotary selector valve has been 
rigged to a hand pump to actuate a 
garage door, and Whittaker hydrau- 
lic selectors control the heavy 
booms for television camera dollies 
on a Hollywood stage. 

Fuel shut-off units have found their 
way onto tug boats and pleasure craft 
and into stationary gas turbine power 
plants. One of the company’s valves is 
used to control the up-and-down move- 
ment of a submarine periscope and 
another has performed yeoman service 
for a decade in the machinery operated 
by a Cleveland shoemaker. 

Whittaker aircraft valves can be 
found controlling the elevating mech- 
anisms of Nike rocket launchers and 
serving on many a piece of ground 
equipment from rocket and fuel test 
stands and electronic tape recorders to 
plane handling gear — elevators, hoists, 
cargo lifts, etc. 

Some have been adapted — impro- 
vised is a better word — for various 








light aircraft uses such as shut-off units 
to control the caustic spray of crop 
dusting planes or as a vacuum pump 
(in this case a fuel pump) to operate 
the gyro horizon on an executive ship. 

In many cases the present use of 
a unit has little or no relation to the 
original intent of the design and the 
variety of work achieved constantly 
amazes company engineers, together 
with the flows of caustic and cor- 
rosive liquids that are put through 
the valves and the extreme pressures 
they are forced to contain. 

Miscast and misused for the most 
part, the veteran valves come back to 
the factory caked, patched, pitted and 
scarred, with their owners somewhat 
querulous as to just why they should 
fail. 

They see no special reason why a 
flow of ammonia or liquid tar should 
foul up a finely-wrought aircraft fuel 
valve or why 5000 pounds pressure per 
square inch should eventually wreck a 
unit designed for 1500 psi. 

Wherever possible, Whittaker 
repairs the valves, at a token cost 
actually, yet at a cost usually deemed 
high by the owner who is apt to con- 
sider an aircraft valve no more com- 
plicated than a kitchen faucet. 

Occasionally the company is asked 
to provide a valve long since out of 
production —the result of some dis- 
used catalogue catching someone's eye 
— but more frequently it must conduct 
detective work to determine the type 
of valve in question when a request 
gives only the serial number of a por- 
tion of the unit desired. 

Sketchy and sporadic, this of f- 
beat business shows no profit, but it 
does give Whittaker an idea of the 
sturdiness and versatility of its 
designs. And it furnishes Whittaker 
engineers with amusement — and 
amazement — and a certain amount 


of pride, to boot. 











YOUR ~ Gener” SOURCE FOR 


AIR SPEED INDICATORS 
TURN AND BANK INDICATORS 
RATE-OF-CLIMB INDICATORS 


ACCELEROMETERS 


FUEL FLOWMETER SYSTEMS 
MACHMETERS 
OXYGEN REGULATORS 


LIQUID OXYGEN SYSTEMS 


ULTRASONIC CLEANING SYSTEMS 


joneer - G aed 


For complete details on any of the above products, 


We've been manufacturing these products at Davenport 
for some time. But just recently we became the Bendix 
source for the sales and service of flight instruments and 
fuel flowmeter systems, formerly handled by Eclipse- 
Pioneer Division, Teterboro, N. J. 

By putting this entire operation “under one roof”, 
we will be able to serve our customers’ needs for these 
important aviation instruments even more efficiently 


than before. 


write PIONEER-CENTRAL DIVISION, BENDIX AVIATION 
CORPORATION, DAVENPORT, IOWA. 


West Coast Office: 117 E. Providencia Ave., Burbank, Calif 
Export Sales and Service: Bendix international Division, 205 E. 42nd St., New York 17,N.¥ 


PIONEERING is our business 





ronment. This is a true panacea. Fly 
ing safety, operational — suitability, 
weapon system integration and_ task 
force readiness are inherent in this plan 
This is a plan for a marriage of two 
divergent time philosophies: the medi 
tative, casual concept of time ente1 
tained by the aeronautical engineering 
people, and the immediate, decide-o1 
die concept of time held by the militar 
operational people 


USAF Contracts 


Following is a list of unclassified con 
tracts for $25,000 and over, as released 
by Air Force Contracting Offices. 


DAYTON AFB, Gentile Air Force Station, 
Dayton, Ohio. 

Westinghouse Air Brake Co., Union 
Swith & Signal Div., 1789-1802 Braddock 
Ave., Swissvale, Pa., test rack, mobiie type 
TA-1018A, Union Switch & Signal drawing 
355000-1, maintenance spart parts, mainte- 
nance data and engineering data, 36, ea., 
RFP 33-604-56-1109, $123,258 

Bruno-New York Industries Corp., 460 W 
34th St., New York 1, N. Y., antenna posi- 
tion simulator SM-26/U in a/w MIL-A-4887 
(USAF), maintenance spart parts, technical 

Nication and Air Force drawings and 

97 ea., RFP 33-604-56-1165, $126,412 
Polarad Electronics Corp., 43-20 34 St 
I. Cc. 1, N. Y., signal generator AN/URM 
and maintenance spare parts, 79 ea 
PR: GE-560960, $62,995 

Precision Instrument Co., 57-02 Hoffman 
Drive Elmhurst 73, L. I N. ¥ crystal 
init CR-18/U metal pl. quartz in HC-6/U 
holder Spec MIL-C 3098-A and supplement 
No. 1 dtd. 19 Nov. 52, 52142 units, 62 
items, (IFB 33-605-56-34), $65,177 

DeJur-Amseco Corp., 4501 Northern Blvd 
Long Island City 1, N. Y., resistors—-poten 
tiometers, 1,800 units, 8 items, RFP 33-604 
56-1251, $25,310 

Electro Impulse Laboratory, Ine., 208 
River St Red Bank, N. J., dummy load 
electrical AN/URM-59 in a/w_ exhibit 
RADC 2284 and amendments, maintenance 
spare parts, engrg. data and maintenance 
data (basic), 76 ea RFP 33-605-55-3801 
$44,840 

Raytheon Mfg. Co., Microwave and 
Power Tube Operations, Waltham 54, Mass 
tube electron, JAN type 2K45 receiving 
Klystrom in a/w spec MIL-E-1B dtd 
May 52 Amend No. 3 dtd. 12 Nov. 53 and 
individual spec sheet MIL-E-1/732 dtd 
16 Dec. 54, 2500 ea RFP 33-604-56-1269 
$123,125 

Tensor Electric Dev. Co., 343 Classon 
Ave Brooklyn 5, N Y dial and mask 
assembly, contractor's drawing No, 13301 
250 ea., dial and mask assembly, contrac 
tor’'s drawing No 23301, 500 ea RFP 
33-604-56-1033 


Army Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over as released 
by Army Contracting Offices: 


CORPS OF ENGINEERS, P. ©. Box 2091 
Tullahoma, Tenn 

A. O. Smith Corp., 310 S. Michigan Ave 
Chicago, Ill, furnish and deliver regener 
ative air heater for flow converter D gas 
dynamics facility Arnold Engineering De 


velopment Center, Tullahoma, Tenn., (IFB 


ENG-40-126-56-7), lot, $290,304 contract 
No. DA-40-126-eng-203 subcontract open 
for brazed radiator material 

CDC Control Services, Inc., 400 S. War 
minster Road, Hatboro, Pa furnish and 
deliver test fuel pressure and temperature 
control systems, ramjet addition to engine 
test facility Arnold Engineering Develop 


ment Center, Tullahoma, Tenn., (1FB ENG- 
$0-126-(Neg 56-12), $251,515, contract no. 


DA-40-126-eng-204 
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Filter Tests Show 


Important Savings 


1,200-hour flight tests of Winslow filters on R-4360 
engines by Pan American World Airways indicate 
savings of hundreds of dollars per engine, for re- 
placement parts and labor. 


During the tests, at 901:46 T.S.O., a piston failed 
in a filter-equipped engine. Because the Winslow 
CP* full-flow filter picked up the metal particles, 
cost of repairs was only $315.39 —the average cost 
for piston failure on eight other engines was $1,935 
per engine, 


Winslow has CAA-approved full-flow filters for most 
aircraft engines. For engineering data and recom- 
mendations for your equipment, please write: Avia- 
tion Department, Winslow Engineering Company, 
4069 Hollis Street, Oakland 8, California. 


CP* (Controlled Pressure) is fully 
protected by patents and trademarks. 


TLIILLOW FLUEPRBS 


AV-56-1 


STANDARD RECORDING & PLAYBACK HEADS 
Precision multi-track heads, shielded for negli- 
gible cross talk. Precision gap alignment for 
uniform time and phase reproduction among the 
various tracks. Encapsulated in thermosetting 
resin. Complete range available from 2 tracks on 
\4" tape, to 42 tracks on 2” tape—for use in data 
processing equipment, analog and digital work, 
telemetering, and automatic control. 

WRITE FOR BULLETIN 55-B 


RECORDERS— PORTABLE & LABORATORY 

Portable recorders, flight-proved to withstand 
extreme conditions, furnished as self-contained 
units or subdivided for space/weight distribution. 


Laboratory recorders are available with complete 
reproducing systems as an integral unit. Both 
have a full range of speeds for direct recording or 
recording by FM, PWM, or digital pulse—with 
full wow and flutter compensation. 

WRITE FOR BULLETINS 54-D AND 54-E 


REPRODUCERS 

These unitized assemblies reproduce data from 
all Davies récorders with unparalleled accuracy. 
They include a tape transport mechanism, a 
speed control servo, and playback amplifiers with 
power supply, for direct recorded, PWM, or 
digital signals; and a high stability discriminator, 
in addition, for FM carrier systems. Units are 
available individually or as a complete system. 
WRITE FOR BULLETIN 54-D 


AUTOMATIC WAVE ANALYZER 

This heterodyne type analyzer provides a com- 
plete fourier analysis (amplitude vs. frequency) 
of up to 14 inputs—all automatically. It is 
adaptable to any source supplying a repetitive 
signal in the range of 3 to 2000 cps to analyze 
signals from vibration, transients, noise, shock, 
power lines, etc. 

WRITE FOR BULLETIN 54-C 


LAWNS sien 


4705 Queensbury Road « Riverdale, Maryland 








Navy Contracts 


Following is a list of unclassified con- 
tracts of $25,000 and over as released 
by Navy Contracting Offices: 
AVIATION SUPPLY OFFICE, Philadel- 
phia 11, Pa. 

Switlik Parachute Co., Inc., 1325 E. State 
St., Trenton, N. J., Pan, seats, (IFB 383- 
211-56), 5,320 ea., $48,944. 

Rubber Dipt Products Inc., Port Chester, 
N. Y., seal neck MK-3,-4, rubberized nylon 
knot, (IF B-383-305-56), various, $39,371 

L. W. Foster Sportswear Co., Inc., Han- 
cock & Westmoreland Sts., Philadelphia 40, 
Pa., flight jackets, (IF B-383-156-56), 5,250 
ea., $249,217 

MeColpin-Christie Corp., 3410 W. 67th 
St., I Angeles 43, Calif power units, 
(IF B-383-167-56), 56 ea., $34,373. 

Telephonics Corp., Park Ave., Hunting- 
tom, In & M F headsets, (IF B-383-149- 
56), 11,107 ea., $102,538 

Seymour Wallas & Co., 1200 S. Sth St, 
St. Louis, Mo., bag assys., (IF B-383-143- 
56), 9.500 ea., $53,675. 

Scintilla Div., Bendix Aviation Corp., 
Sherman Ave., Sidney, N. Y., magneto & 
ignition harness assys., (383/2116-45/54, 
383/2116-124/53), various, $140,701. 

Hamilton Div., Bendix Aviation Corp., 
Hamilton, Ohio, services & parts for J42-P8 
engines, (383/23055-28P6/1/56 383/2117- 
77/51). various, $346,400; servicing of fuel 
controls, (383/23055-29P6/1/56, 383/2117- 
78/51), various, $28,272 


Certificates of 


Necessity 


United Aircraft Corp., East Hartford, 
Conn., has been awarded three certifi- 
cates of necessity totaling $20,630,000 
for rapid tax amortization by the Office 
of Defense Mobilization for militar 
aircraft engine facilities. The amounts 
certified were $2,100,000 with 60% al- 
lowed: $10,330,000 with 65% allowed; 
and $8,200,000 with 80% allowed. 


Other recent certificates include: 

Bell Aircraft Corp., Wheatfield, N. Y., 
research and development facilities, $176,- 
060 certified with 65% allowed. 

Curtiss-Wright Corp., Wood-Ridge, N. J 
research and development facilities, $225,000 
certified with 60% allowed 

Goodyear Aircraft Corp., Akron, Ohio, re- 
search and development facilities, $2,250,000 
certified with 40% allowed 

Thomas A. Edison, Inc., West Orange. 
N. J., military aircraft instruments, $20,950 
certified with 65% allowed 

The 0. Homme! Co., Carnegie, Pa., com- 
ponents for military aircraft engines, $359,- 
763 certified with 50% allowed 

General Precision Laboratory, Inc., Pleas- 
antville, N. Y., research and development in 
electronics, $275,000 certified with 40% 
allowed. 

Boeing Airplane Co., Seattle, Wash., re- 
search and development facilities, $13,760,- 
000 certified with 60% allowed 

Atlantic Mastercraft Co., Bronx, N. Y., 
aircraft parts, $25,007 certified with 70% 
allowed 

Robertshaw-Fulton Controls Co., Ana- 
heim, Calif., research and development fa- 
cilities, $45,846 certified with 70% allowed 

The Glenn L. Martin Co., Middle River 
Md., military aircraft, $70,000 certified with 
60% allowed; military aircraft, $69,174 
certified with 65% allowed 

Ex-Cell-O Corp., Lima, Ohio, military air- 
craft engine parts, $241,678 certified with 
65% allowed 

Bendix Aviation Corp., Utica, N. Y., mili- 
tary aircraft engine parts, $102,500 certified 
with 40% allowed; Friez Instrument Div., 
Towson, Md., military electronic equipment, 
$53,241 certified with 65% allowed 

The American Welding & Manufacturing 
Co., Warren, Ohio, military aircraft engine 
parts, $149,000 certified with 70% allowed 
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HIGH PERFORMANCE that has made AC one of the famous names in 


aircraft spark plugs for both military and commercial airline use is 


NOW AVAILABLE for planes with lower-power-output engines in 


NEW AC SHORT-REACH PLUGS! 


CONDUCTASEAL—an exclusive and 
patented AC feature, a metal-ceramic 


conducting seal. 


DEEP-RECESSED TIP —reduces deposits 
on insulator tip ... resists fouling under 


all operating conditions. 





Plug shown at left is Model AC S-88. 
Plug at right—AC A-88. 


AC SPARK nie THE ELECTRONICS 


DIVISION OF GENERAL MOTORS CORPORATION 
FLINT, MICHIGAN 











DISTRIBUTED BY: Airwork Corporation: Millville, New Jersey; Miami Springs, Florida; Newark, New Jersey; Atlanta, Georgia; Arlington, Virginia. Pacific Airmo- 

tive Corporation: Burbank, California; Seattle, Washington; Oakland, California; Kansas City, Kansas; Denver, Colorado; Linden, New Jersey. Southwest Airmotive 

Company: Dollas, Texas. Van Dusen Aircraft Supplies, Inc.: Minneapolis, Minnesota; Teterboro, New Jersey; East Boston, Massachusetts; Alexandria, Virginia. 
Standard Aero Engine itd.: Winnipeg, Menitoba; Vancouver, B.C.; Edmonton, Alberta; Toronto, Ontario; Montreal, Quebec 
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New Approach Points Way to 


Safer Pressurized Structures 


By Irving Stone 


Pasadena, Calif.—A California In- 
stitute of Technology research engineer 
has advanced a new theory for apprais- 
ing the strength of materials and warns 
that present methods cannot meet the 
needs of pressurized structures in mod- 
crm aircraft. 

lhe engineer, Michael Zaustin of Cal 
Tech’s Jet Propulsion Laboratory, has 
concluded that the material which is 
strongest in tension—gencrally the basis 
of selection—is not necessarily the most 
suitable for pressurized cabins or other 
pressurized structures such as tanks and 
combustion chambers. 

Stresses involved in these applications 
tend to embrittle the material, Zaustin 
SaVS. 

The designer, therefore, must select 
material which preserves its ductility 
to the point of failure. This degree 
of ductility will produce a gradual re- 
lease of energy in the pressurized sys- 
tem and prevent the catastrophic failure 
resulting from sudden release of energy 
experienced with materials which have 
become embrittled by unfavorable com- 
bination of stresses. 

In some cases, a proper degree ot 
ductility may even warn of oncoming 
failure by producing visible signs of ex- 
cessive deformation. 


Tensile Test Data Unrealistic 


Standard designs of pressurized struc- 
tures today use theories of failure which 
apply tensile strength data as the basis 
for strength analysis, Zaustin says. How- 
ever, the behavior of material during 
tensile tests, according to the engineer, 
is entirely different from its behavior 
under conditions of pressurized service. 

In tensile tests a neck is formed, 
while in a pressurized structure there is 
no such necking and stretch is in all 
directions. 

For this reason, he more 
realistic analysis of strength for pres- 
surized structures is necessary. 

his realistic analysis, according to 
Zaustin, is as follows: 

Anv material has two distinct resist- 
ances—resistance to shear and resistance 
to tearing (cohesive resistance). 

Tensile tests give combined action of 
these two resistances, but in an un- 
known proportion. Unfortunately, there 
is not enough experimental data avail- 
able with respect to these resistances, 
particularly cohesive resistance, Zaustin 
Hence, the first problem is to 
these two resistances sepa- 


SAVS, a 


says. 

determine 

rately. 
Ratio of shearing resistance to co- 
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hesive resistance is one factor which in- 
fluences the behavior of the material 
and the tvpe of failure. Another factor 
ratio of (tangential) 
stress to normal stress. 

If the shearing resistance is smaller 
than the cohesive resistance, then the 
result is a tendency toward ductile fail- 
ure. 

However, if the resistance 
is greater than cohesive resistance, then 
the tendency is for a brittle failure 
(without previous deformation) to re- 
sult. 

On the other hand, if the shearing 
stress is greater than the normal stress, 
then the tendency again is toward duc- 
tile failure, whereas if the shearing 
stress is less than normal the 
tendency is toward brittle failure. 


is the shearing 


shearing 


stress, 


Brittle State Unreliable 


Actual behavior of the pressurized 
structure is the result of the relationship 
between the ratio and the 
stress ratio. 

If the ratio of shearing resistance to 
cohesive resistance is smaller than 
the ratio of shearing stress to normal 
stress, the material will remain ductile 
load, avoiding the danger of 
sudden, brittle failure. Zaustin — be- 
liceves that this is the condition 
which is necessary for the safe design 


resistance 


under 





of any pressurized aircraft structure. 

Material in the brittle state is un- 
rcliable and may even be dangerous, 
according to Zaustin. Among the rea- 
sons: 

e Strength of a brittle material is un- 
predictable, because the smallest mter- 
nal defects mav start a dangerous crack. 
Even in the case of standard tensile 
tests, the variance of experimental re- 
sults is much greater with brittle than 
ductile materials. 

e Ductile materials give some warning 
of incipient failure by excessive defor- 
mation, while brittle materials break 
suddenly. 

e Materials in the brittle state are sensi- 
tive to shocks and vibration. 

e Stress concentrations are more danger- 
ous in brittle materials, because they 
have insufficient plasticity to deform 
and redistribute the stresses. 

e Efficiency of welded joints is greater 
in ductile than brittle material. ‘This 
is important from both safety and 
weight standpoints. 

While urging further fundamental 
research on the nature of strength of 
materials, Zaustin suggests that ma- 
terials that do best in static tensile tests 
of notched specimens will be most suit- 
able for application in cases of com- 
bined stresses. 

This means ductile materials, whose 
static tensile strength is improved by 
notching. 

High-heat-treated materials that ap- 
pear strongest in regular tensile tests 
will not gencrally be best when tested 
in the notched condition. 


Ultrasonic Inspector for Jet Blades 


New automatic ultrasonic equipment for inspecting axial-flow rotors will be used in the 


overhaul of General Electric J47 jet engines at Norton 


Bernardino, Calif. 


AFB, San 


Designed and built by Electro Circuits, Inc., Pasadena, Calif., the new equipment uses 
techniques developed at General Electric's Evendale, Ohio, plant, and is expected to reduce 


inspection time by at least 800° compared to manual ultrasonic procedure. 


Without 


dismantling the compressor rotor, an inspection can be made in one hour with the new 
equipment to detect and record the shape of invisible cracks and flaws in the rotor. A 17-in. 
cathode ray tube is used to give a visual report of the inspection along with a recorder that 


can picture the shape of any crack detected. 
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RUDDER TRIM TAB ACTUATOR 
mode! D-1840 . 


ee eee eee 


~ eens 5 


COCKPIT CANOPY ACTUATOR 


mode! 0-18 


2 FLIGHT CONTROL ACTUATORS 
) 


mode! D-1 


<I 


2 FLIGHT CONTROL ACTUATORS 
mode! 0.1890 


2 WING LANDING FLAP ACTUATORS 
mode! 0-1 830 


STABILIZER BUNGEE TRIM ACTUATOR 


mode! 0-1850 


Hoover Electric Motors And Actuators Are 
Providing Dependable Power And Control 
For Operating 

horizontal stabilizers camera doors 

camera drive fuel jettison actuator 
ram air inlet cockpit canopy 

landing hook pilot seat actuators 
aileron contro! hydraulic pump 

hot air valve high pressure air pumps 


HOOVER ACTUATORS 


flex the muscles of the 
Navy’s New Fury Jet 


North American FJ-4 Fury. Now in production at North American's 
Columbus, Ohio division for the Navy, this carrier-based, swept-wing 
jet fighter has a high rate of climb and speed in excess of 690 mph 


Hidden under the skin of North American’s new FJ-4 
Fury jet are nine custom-built Hoover Electric actuators 
that provide precise, dependable power and control 


for flying the Navy’s latest Super Jet. 


Exactingly designed—and precisely built—for maximum 
performance under all conditions—these Hoover-built 
electric power control units have been an integral 
contribution to American aircraft development for more 
than a decade. Aircraft designers, engineers and pilots alike 
rely on Hoover dependability —and Hoover has 
always repaid that confidence with Performance PLUS! 
Hoover Electric will design and manufacture special actuators and 
motors, special gearing and complete power package units for any 


application—in experimental or production quantities. Write today! 


2100 South Stoner Avenve 
los Angeles 25, California 
Eastern Representative — Columbus, Ohio 


ELECTRIC COMPANY 





WE’VE 
GOT ’EM 


any amount 
any kind 


<TD RELAYS 


GREMAR R.F. 
CONNECTORS 


woopbs 
Aircraft Supply 


309 West Elmwood Avenue 


Burbank, California 


Telephones: Victoria 9-3211 
THornwall 2-8182 


® The right connection 
for the right connectors 











WHAT'S NEW 





Publications Received 
e Flight Fly-Past—Photographs by John 
Yoxall and L. W. McLaren—Pub. for 
Vlight by Iliffe & Sons, Ltd., Dorset 
House, Stamford St., London, S. E. 1, 
England. 24 plates; 7s.6d. ($1.05); by 
post 8s.4d. ($1.17). A portfolio of pho- 
tog! iphs of British aircraft 

@ Jane’s All the World’s Aircraft 1955- 
1956—Compiled and Edited by Leonard 
Bridgman—Pub, by MeGraw-Hill Book 
Co., Inc., 330 West 42nd St., New 
York 36, N. Y. $25.00: 410 pp. A 


reference to aircraft of all countries. 


r . 
lelling the Market 
Modular anthropomorphic test dum- 
mies for human simulation in human 
factors experimental work, 
Alderson Research Laboratories. Inc., 
10 FE. 38th St., New York 16, N. Y.... 
Serving the Engineering Profession is 
booklet explaining aerial photography 
for mapping, Abrams <Acrial Survey 
Corp., 606 E. Shiawasse St., Lansing 1, 
Mich. . . . Deep throat presses ranging 
from 22- to 150-ton capacity, Bulletin 
61C, Niagara Machine & Tool Works, 
683 Northland Ave., Buffalo 11, N. Y. 


broc hure, 


Screen booth filters for use in power 
supply lines to shielded test rooms, 
Engineering Bulletin F-108, ‘Tobe 
Deutschmann Corp., Norwood, Mass. 


.. . Travograph oxy-acetylene multiple- 
torch shape-cutting machine, lorm 
ADC-707. Air Reduction Co., Inc., 60 
E. 42 St.. New York 17, N. Y. . 

Dapon resin, a prepolymer of dially! 
phthalate used in radome manufacture 
ind other protective canopies, brochure, 
Ohio-Apex Division, Food Machinery 
& Chemical Corp., Nitro, W. Va. 


Stainless steel bellows-duct compo- 
nents and bellows assemblies, bulletins, 
Arrowhead Rubber Co., 2330 Curry St. 
Long Beach, Calif. . . . Precision lab- 
oratory instrument line covering pyrome 
eters, thermometers, thermocouples, ait 
velociti dewpoint recorders, 
ctc., bulletin, Illinois Testing Labora 
tories, Inc., +20 N. La Salle St., Chi 
cago 10, Ill. 


meters, 


Engineering and production facili- 
precision gear manutacture, 
(C503, Sargent Engineering 
Corp., 2533 E. 56th St., Huntington 
Park, Calif. Minimum mechanical 
property values for all classes of hand 
forgings Kaiser Aluminum 
are charted in new folde 
2014 16 and 7075-T5 items up to 
2,000-lb. weight, Kaiser Aluminum & 
Chemical Corp., Industrial Service 
Division-PR355, 1924 Broadway, Oak 
land, Calif. 


ties for 
Bulletin 


»- 


made by 


covermg 


Isopropyl ether solvent applications 
and technical data, Technical Bulletin 
F-40003, Carbide & Carbon Chemicals 
Co., 30 E. 42d St., New York 17, N. Y 
. . . The Shape of Things to Come—A 


Twin-Engine Commercial Trainer 


A two-place twin-engine (piston) procedures and navigational flight trainer has been devel- 
oped by Link Aviation, Inc. The Link E-600 will soon be delivered to Flight Safety, Inc., 
LaGuardia Airport, N. Y., where it will be used in advance training programs for commercial 


pilots. 


Its radio equipment (much of it dual) is said to be unusually complete for a trainer. 


It also features electronic navigational gear and full cockpit instrumentation, switches and 


controls. 


Included are means for the instructor to initiate failures in engines, start engine 


fires, introduce malfunctions in radio or navigational equipment, simulate wing ice and 


create many other hazardous flight conglitions. 


General cockpit equipment and layout 


resembles the Convair 340, according to Link spokesmen. 
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Blueprint of Safety Breathing Equip- 
ment for Higher Altitudes, surveys jet 
transport requirements, Scott Aviation 
Corp., Lancaster, N. ¥ . Silicone 
rubber high-temperature wires for ait 
craft, in sizes No. 22 through 8 AWG, 
bulletin, Construction Materials Divi 
sion, Wire & Cable Dept., General 
Electric Co., Bridgeport 2, Conn. 


Investment 
small 


castings for producing 
components with difficult con 
tours, four-page reprint, Eco Engineer 
ing Co., 12 New York Ave... Newark 
5, N. J Quill-type hydraulic power 


units for step drilling and other machin 
ing, Bulletin 45352, Ex-Cell-O Corp, 
1200 Oakman Blvd., Detroit 32, Mich 
year Train Design Simplified, 
pamphlet, Washington Machine & 
lool Works, Inc., 1001 Washington 
Ave., South, Minneapolis 15, Minn 


Contract manufacturing facilities fo: 
parts, brochure, Lycoming 
Division, Avco Manufacturing Corp 
550 S. Main St., Stratford, Conn. 

Gage blocks and accessories, Catalog 
No. 56, Webber Gage Co., 12912 
I'riskett Rd., Cleveland 11, Ohio 


precision 


Swiss Try Helicopters for Rescue 


BRISTOL SYCAMORE helicopter demonstrates rescue on Lake Thun. Dangling line, fitted 
with buoyant globes is guided to swimmers. Despite Switzerland’s rough terrain, few heli- 
copters are in service there. Swiss pilots feel they have insufficient ceiling, low payloads. 


HILLER HELICOPTER of Swiss Army is used to speed injured person to hospital. Swiss 
Flying Mountain Guard uses all types of aircraft to rescue people after mountain accidents. 
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LIGHTWEIGHT 


MOUNTING BASES 


» Paes ey SERIE NP cea Y 
y 


THE MOUNTS ~>"s 
THEMSELVES WEIGH 
TWO OUNCES LESS THAN AVERAGE 


FINNFLEX All-Metal Mounts 
meet all requirements of MIL-C- 
172-B and yet weigh two ounces 
less than average. On this base 
alone that means a half-pound 
savings! 


THEY SAID IT 
COULDN'T BE DONE IN ALUMINUM 


Previous aluminum models of this 
widely used base failed the shake 
and drop tests, and their makers 
were forced to use stainless. Finn 
designers, however, came up with 
an all-aluminum model that passed 
every test—is officially approved. 





AND NOW... 

MAGNESIUM! 

..259% lighter with no sacrifice 
in strength of performance. Finn 
magnesium bases are available in 
MIL-C-172-B standard sizes or 
in special designs. 


—— 


Finn has the staff, the laboratory 
and the plant facilities to solve 
your toughest shock and vibration 
problem. “QPL”, of course. Write 
lor complete engineering bulletins 
and learn how you can cut both 
weight and costs with Finn-engi- 
neered vibration mounts and bases. 


FINN= 


Pioneers in lightweight shock 
and vibration controls 


T. R. FINN & CO., Inc. 
200 Central Avenue 
Hawthorne, New Jersey 











SPIRE: PIPE As, SF Sewer Ey. a 








: 


is) > ree. 


~ 


J 2S Se ENE oe 


ia. Pann 


B 
q 
. 


Arctic or Tropics . . . Indiana or Indonesia—the ’copters are flying 
everywhere . . . and flying cool with Harrison on the job! 

On long hauls or short hops . . . on every type of rugged ‘copter 
assignment, Harrison oil coolers are keeping transmission and engine 
temperatures at just the right levels. What's more, Harrison oil coolers 
are designed to save space and weight . . . vital factors for 

quick take-offs and heavy cargo hauling. With its unexcelled research 
facilities, Harrison is always looking for new ways to make aircraft heat 
exchangers lighter, more dependable, more durable! : 

If you have a cooling problem, look to Harrison for the answer! 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT, N.Y. 


TEMPERATURES 


“= Bi HARRISON 


ORDER 
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Rearward Seating Urged for Airline Use 


Research and sober experience have 
made it very clear that the human body 
can tolerate a very severe blow—such as 
a fall—upon the back, but is much 
more vulnerable to blows from other 
angles. 

An investigation by Hugh de Haven 
published in 1942 relates instances of 
survival in falls from heights as great 
as 150 ft. From this height the speed 
at impact is over 60 mph. Yet these 
persons survived because they landed 
more or less on their backs, and on 
surfaces, such as soft ground or metal 
ventilators which viclded somewhat, as 
much as 4 to § in. 

When a crash of a military plane is 
imminent, the personnel have worked 
out a standard pattern of behavior based 
on theory plus survival. ‘Thev sit on 
the floor facing backward, with their 
backs pressed firmly against a_ bulk 
head and a cushion pressed firmly be- 
hind their heads. ‘This same physical 
situation can be achieved by rear-facing 
scating, and the military transport serv- 
ices have not been slow to utilize this 
arrangement. 


RAF Experience 


Che Royal Air Force Institute of Avi- 
ation Medicine has released a_ report 
of an eight-vear experience with rear 
facing seats. In summarizing here the 
experience of twin-engined planes only, 
crew injuries are used as an index of 
the relative severity of the crashes. 

The crew, sitting in forward-facing 
seats in the most vulnerable part of the 
plane, provides a standard of compari- 
son between the effects of rear-facing 
and forward-facing seats for the passen- 


gcrs. 


Killed and Seriously Injured in 
Crashes of Twin-Engined Military 
Transport Planes Classified as “De- 


stroyed in the Royal Air Force of Great 
Britain 


PAs- 
SEN- 
CREW GERS 
Forward Facing ....... 47.1% 44.9% 
(Dakota) 
Kearward Facing ...... 60.0 17.0 


(Valetta) 

Here, the planes with rear-facing 
scats were involved in more serious 
crashes, as indicated by the greater per- 
centage of crew deaths and injuries, and 
yet the passenger deaths and injuries 
were markedly less. Since these figures 
are based upon an eight-vear experience, 
they constitute, for this writer, proof 
that rear-facing seating will prevent 
deaths and injuries in the civilian air- 
lines. 

European airlines have begun to pro- 
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vide rearward seating, and a limited 
number of crashes to date have con- 
firmed the military experience that sur- 
vival is thereby increased. 

An increasing number of Americans 
have ridden on these European airlines, 
and all the reports that have come to 
me are to the effect that there is no 
discomfort involved, and vision is im- 
proved. ‘Those who may feel that they 
cannot ride backward find that only 
on take-off and landing are these effects 
noticeable, and that while aloft they are 
as comfortable as when facing to the 
front. 

American military aviation has a 
much shorter experience with rear-fac 
ing scating than Great Britain, but this 
experience has led one influential off- 
cer to state: “This command has been 
studving the reactions of the passengers 
to the rearward-facing seats and finds 
that, comfort-wise, there is no differ 
ence to the passengers. It is our opinion 
that, safety-wise, rearward-facing seats 
irc a must... . 

“This command sees fit and deems 
it necessary to require all future passen- 
gcr-carrving aircraft . . . to come 
equipped with the rearward-facing seats 
in the interest of safety.” 

The only things that could seem to 
deter the airlines in their adoption of 
rear-facing seating would scem to be 
a fear that business mav decline. Thev 
must be assured by the traveling pub- 
lic that aviation has come to stav. We 
like to flv. It would seem to most of 
us that more of us would fly if it were 
made safer. Why carefully publicized 
safety features should drive awav busi- 
ness is than this writer is able 
to comprehend. 

Scme of the spokesmen for the air- 
lines point out that often a wingtip 
touches the ground first and converts 
the initial impact into a tail-first im- 
pact. That this does sometimes occur 
is a fact, but it is certainly not usual. 
As long as airplanes flv nose-first and 
tail-last, the principal impact usually is 
going to be from the front; and rear- 
ward-facing seating is the logical anti- 
dote. This contention of the airlines’ 
spokesmen will be cited in another con- 
nection later on. 


MOT? 


Seat Redesign Needed 


It is not enough simply to turn the 
current seats around. 


First of all, the seat must be de- 


signed anew, and while this is being 
done, certain new aspects must be con- 
sidered. The seat backs must be higher 





One perennial argument in air- 
craft design centers around the 
use of aft-facing seats. A strong 
proponent of that type of seating 
is Horace E. Campbell, M.D., chair- 
man of the Automotive Safety 
Committee of the Colorado State 
Medical Society and a co-opted 
member of a similar committee of 
the American College of Surgeons. 

Dr. Campbell's work with auto- 
mobile accidents dates back sev- 
eral years; in 1953, as one result 
of the work of his committee, the 
Colorado State Medical Society 
sent a resolution to all of the 
automobile manufacturers urging 
them to incorporate such features 
as safety belts, impact windshields 
and instrument panels, and impact- 
resistant seats and doors. 

His views on seating for air 
transports are presented here. 





than they are now. This will bring two 
advantages. It will support the head 
even though the body may rise in thc 
scat against the slack of the belt and 
will protect the head from being struck 
by collapsing or falling roof structures 
Many persons have survived the in 
itial impact only to succumb to a blow 
from the hat rack. <A high seat back 
would have taken this blow, and saved 
the passenger's life. 

Since the direction of impact is not 
alwavs or at least wholly from the front 
of the airplane, the armrests must b« 
designed to be impact-resistant and 
cnergy-absorbing. All too frequently, 
injuries have inflicted by lateral 
force components acting through the 
arm rests, which have been designed 
nd constructed as though the impacts 
to be expected were almost wholly from 
the front of the plane. 


been 


Seat Anchoring 


Actual crash conditions are a com 
plex of forces from every possible angle, 
vet there has been no implementation 
of this concept in scat designs. It 
would seem logical to provide some 
sort of lateral support for the whole 
torso of the passenger. A seat back, 
looking something like the barrel-back 
or wing-back chair which would pro 
rect head and chest from lateral forces, 
would seem to be a possible develop 
ment. 

We must carry the discussion further 
to consider the fundamental structure 
of the current transport plane. It is a 
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HARNESS SECTION WITHOUT WW500 
... ONLY A FEW WIRES CAN BE IDENTIFIED 


FOR 


HARNESS SECTION WITH WWS500 
... ALL WIRES ARE EASILY IDENTIFIED 
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Unique Identification System Saves-Time, Saves Weight, Saves Money! 


Warren Wire is first to introduce this time-saving, money- 
saving cable identification system to the aircraft and 
guided missile industry. Now with WW500 (MIL-W- 
7139-A) cable, the 


can be broken into at any point and every conductor 


Teflon-coated low tension harness 
immediately identified by stamped numbers or color 
coding. Never again need electricians put in tedious, 
costly hours ringing out cable systems or checking 


identification tags in inaccessible places. 


STAMPING — When white Teflon-coated WW500 (MIL-W- 
7139-A) is used, manufacturers just stamp on their cable 
identification numbers at about three-inch intervals with stand- 
ard marking equipment. (White WW500 always available 


in stock.) 


COLOR TRACERS — Good news for guided missile manufac- 
turers is that WW500 can also be obtained in 10 solid colors 
as well as in an unlimited number of color combinations. This 
mokes it just as easy to identify sheathed as exposed cables, 
because the same colors can be used in the sheath to identify 
the individual conductors it contains. 


IN ADDITION TO WW500 Warren Wire contributes to aircraft safety and efficiency with: * Harness Wrap- 
ping Tape of 10 Mil Teflon-Coated Glass Fabric with adhesive backing * Teflon-Coated Glass Lacing Cord 


. Teflon Magnet Wire 





WW500 COLOR TRACER 
SYSTEM. Protective 
sheath is color coded to 
correspond with color of 
cables it holds. 


TEFLON CABLE 
IMMEDIATE IDENTIFICATION! 


ae 


wWW500 STAMPED WHITE 
CABLE.tdentification 
numbers can be stamped 
on cable automatically 
with standard marking 
equipment. 


— 


wws00 CUTS ASSEMBLY 
COSTS. Eliminates tags 
and clamps. Tagging 
takes time, piles up labor 
costs. Tags can and do 
drop off. 


WW500 OUTMODES RING- 
ING OUT. This tedious 
aural tracer system is 
now replaced by a re- 
markably rapid means of 
visual identification. 


a oe 


wWw500 CAN BE USED 
ANY WHERE. The ideal all- 
purpose low tension 
cable, because of its ex- 
traordinary heat-and-cold 
resistant characteristics, 
and its imperviousness to 
chemicals and solvents. 











{dvantages 


* Eliminates tagging 

® Saves weight 

¢ Eliminates guessing 

¢ Eliminates ringing out 
* Cuts assembly costs 


* Can be used anywhere 


Characteristics 
¢ World’s most heat-and-cold resistant cable. 
Operates efficiently in temperatures 
far above +400°F to well below —85°F, 
¢ Impervious to all fuels, chemicals, solvents 


e Silver-plated copper conductor 


WARREN WIRE COMPANY 


Plant and Main Office: 

POWNAL, VERMONT 

WEST ORANGE, N.J. © NEW HAVEN © BOSTON 
PHILADELPHIA ® ATLANTA ® CLEVELAND* 
DETROIT * CHICAGO* ® ST. LOUIS © ST. PAUL 
PHOENIX ® DALLAS © SEATTLE © SAN FRANCISCO 


LOS ANGELES* 
*Office and Warehouse 
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A. W, HAYDON PRECISION 


Governed D.C. Motors like the 5600 series insure unfailing per- 
formance of America’s perimeter defenses. They are an integral 
part of “Hogan’s Fence’’ — Guided Missiles and Launching Apparatus. 


The 5600 series motor incorporates a 900 beat governor movement 

which corrects the motor speed at the rate of 900 times per minute or 

15 times per second. Corrections are made as ripples in motor speed caused 
by the pulsing of contacts or as phase shifts due to a change in load or voltage. 
Windings are available for nominal voltages of 6, 12, and 25 volts D. C.; 
however motors may be operated on higher voltages by means of a voltage 
divider resistor. Output speeds from 900 RPM down to 1 revolution in 2 
hours can be provided. 





SPECIFICATIONS 
1. Voltage range nominal + 
20% at 68°F. ™ 26 

. Ambient temp. range minus vous OC 
65°F to plus 165°F. 

. Vibration 5-55 cycles per 
sec. with 10g max. accel. 

. Tolerance on escapement Rated 30 oz. — in. full load torque at 1 RPM. Torque 
= 0.1% under condition 1 is limited by materials used in gear train to 20 oz in. 
+ 0 3% under condition 2 intermittent or 5 oz. — in. continuous duty at 1 RPM. 
+ 0.5% under condition 3 Special gear trains are available. 

. Shock — per MIL-E-5272A, 


Proc. 1 (30g for 11ms) WHEN TIMING POSES A PROBLEM CONSULT... . 


iil “A.WAHAYDON Gomeansy 


Catalog 
Sent on 222 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


Request) 











Design and Manufacture of Electro-Mechanical Timing Devices 


matter of record that a large propor 
tion of current seats tear loose from 
their fastenings and collect in the for 
ward areas. 

Lhe seat belts do not fail, and do 
not inflict serious injurv to the passen- 
ger, but the whole scat—belt, passenger 
and all—goes plummeting toward the 
front of the plane and it is then that 
the serious injuries are inflicted. 

Thus it is somewhat irrelevant 
whether the scat faces to the fore o1 
to the rear, if the construction of the 
airplane does not permit seats to main 
tain their anchorage. 

In the automobile, the seats are so 
flagrantly flimsy that initial standard 
practice is to fasten the safety belts to 
the floor or to the frame of the car. In 
planes now in operation with forward 
facing scats, perhaps this modification 
should be made at once. Certainly the 
ordinary 3,000-Ib. belts now specified 
by CAA are stronger than the seat floor 
ittachments now provided, and it is 
time to increase the present forward 
inertial load factor of the seats and 
moorings from the current 9G to a 
more realistic figure 

Certainly, structures strong cnough 
to hold the seats in position up to the 
point of destruction of the floor itself 
must be provided. It would seem logi- 
cal to take a tip from the more cn 
lightened automobile designers who 
have made the car frame and body an 
integral structure, and design the floor 
and scat structures as a unit This 
could easily lead to greatly increased im 


Clean-Up Detail 


Crane lifts one workman in bosun’s chair 
to wash, wax and buff the 38-ft. high tail of 
Lockheed’s big C-130 Hercules transport, 
while another uses the horizontal stabilizer 
as a catwalk to get at lower part of fin. 
Treatment gives the: USAF transport pro- 
tection against elements and the exhaust 
from its four Allison 156 turboprop engines. 
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Farnsworth... VISION beyond the range of sight... 


4 


for defense and industry . «« bring you Farnsworth closed circuit television 
that is second to none! Engineered especially 
for industrial, educational and commercial use 
this new, economical medium is saving time, and 
money in countless applications. 


Yours should be one of them. . . Get the facts 
from Farnsworth. 


WRITE DEPT. CT-156 FOR COMPLETE DETAILS 


A DIVISION OF 
FARNSWORTH ELECTRONICS COMPANY 


a division of International Telephone and Telegraph Corporation 


FORT WAYNE, INDIANA 





Titeflex 


LOM 


gt flexible hose 


Lip Crew core of Du Pont TEFLON* 
Strong—Tough wire braid covering 
FLEXIBLE—Meets space-saving requirements 
Qualified—tested to MiL-H-5511 


fivoroethylene resin 


TITEFLEX, INC. 


Aviation Products Division FLEXIBLE HOSE 
517 Frelinghuysen Ave. 
Newark, N, J. 


Please mail new literature on Titeflex flexible hose made with 
an inner core of Du Pont TEFLON. Intended for_.. =—=>EOS 
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Address. 
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pact resistance and might cven result 
in reduction of weight 

Aircraft seats were for vears 
signed with forward accelerations of 
proximately 6G, m aicraft designer 
told me. “A few vears ago when 40G 
military requirements were introduced 
there was great objection owing to the 
weight of the additional strength \ 
careful engineering approach, however 
indicated that 40G seats could be ck 
signed even lighter than the carlicr 6G 
scats a 

Che 40G military requirement brings 
up the question as to whether it is not 
time to increase the inertia load speci 
fications of our airliners 


‘Built to Crash’ 


In 1946, De Haven wrote Up to 
the present, aircraft have been built 
solely to flv, not to crash. ‘This singk 
approach in design has been costly in 
the past and is no longer acceptable in 
military aircraft where a few pounds of 
extra weight to give added crash pro 
tection has been an important conces 
sion.” 

Chis concept of building the airplane 
to crash as wells to flv has brought 
about the 40G military requirement, 
and the important saving of costly per 
sonnel is a matter of record. 

While it is not in our mind t 
recommend that the civilian plane be 
1s strong as the military plane, vet s 
long as over 90% of the passenger seats 
pull loose with a relatively intact hull 
it is obvious that we need to increase 
the strength of the weak link in this 
chain, and perhaps even increase the 
strength of the entire chain 

Che inertia forces stipulated in Brit 
ish civil airworthiness requirements are 
not greatly different from ours. But an 
ppendix states: “It is recommended 
that inertia forces corresponding to 
higher accelerations than those pre 
cribed should be used for the design 
of the seat and equipment attachment 
cte., in light airplanes and aft of the 
main spar of larger transport airplane 
since, in the event of a crash involving 
such higher accelerations, it is desirable 
to protect the occupants from myun bi 
detached equipment and seats, and 
maintain the chances of survival at 
least at the level which safetv belts are 
ible to provide (i.e. 20G).” 


Anatomy as a Guide 


With this tvpe of thinking as a basis 
let us proceed in our quest for a 
formula. First of all, we must admit 
that airplanes are made by human be 
ings, and may be made in almost any 
wav these human beings care to mak¢ 
them. But human beings are made 
well, we must take them as thev come 
Since we are making airplanes to trans 
port human beings, it might be logical 
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to start with human anatomy as a guricle 
n the design and construction of th« 
lirplane 

Lt. Col. J. P. Stapp has demonstrated 
that human beings can tolerate rela 
tively comfortably a short-duration gr: 
ity increase of about 50G. Survival tol 
crance is obviously higher than this. Ac 
tually, as shown by De Haven in the 
tudy mentioned earlier, gravity in 


\ 


creases in the prone position can be 
tolerated up to 200G Stapp’s experi 
ments largely involved the forward-fac 
ing position, and greater tolerances 
likely can be achieved in the rearward 
facing seated position 

Let us accept the figure of 50G for 
the rearward-facing position for passen 
gers seated aft of the main spar. Let 

provide a seat that will withstand 
inertia loads of this extent, not only 
torward (as regards to the airplanes 
but at angles of 30 degrees to the left 
nd right. This will result in a realistic 
lateral loading of 25G (for the seat), 
ind then, since we know that the plane 
will often come to rest 180 degrees from 
its original direction, Iet us provide a 
rearward loading of 10G 

The floor must then be constructed 
to provide support and restraint for seats 
of this strength, and again Iet me sug 
eest an integral design of floor and 
hair structure Only thus can the 
requisite strength be attained without 
excessive weight 

rom here on, build whatever hull 
is necessarv to accommodate economi 
lly the structures thus far prescribed. 
If the British can provide protection 
for passengers “at least at the level 
which safety belts are able to provide 
(i.c. 20G)” in the current 9G airplane, 


SOLID CARBIDE CUTTER designed at 
Glenn L. Martin Co. successfully routes 
panel cutouts of many dissimilar materials. 
This operation formerly caused rapid break- 
down of highspeed steel cutters. New Mar- 
tin unit has successfully routed over 500 
cutouts in panels of laminated phenol-fiber, 
fibrous glass and dural and shows no sign 
of breaking down. Earlier steel cutters 
failed after making two cutouts. 
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eoofO meet 


aviation hose requirements 


Chemical Resistant 
Withstands Very Low Temperatures 


Operates at High Temperatures or Pressures 
Sizes—V%4" to 1% "—Standard Fittings 


Titeflex’s new aviation hose (with inner core of 

Du Pont TEFLON*) was developed by our research 
engineers working closely with jet-engine designers. 
This hose meets or exceeds standards set 

by jet engine manufacturers. We maintain these 
standards through a rigid quality control system 

and a fully rounded engineering service. 








TITEFLEX, INC. 
Aviation Products Division 


517 Frelinghuysen Ave. 
FLEXIBLE HOSE Newark, N. J. 


Please mail new literature on Titeflex flexible hose with an 
inner core of DuPont TEFLON. Intended for 
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First Thermal Class “C’’ A-C Electric System to be put into production 


With flight performance and punching power ranking it one of 

the world’s most advanced interceptors, the F-102A imposes 

accessory-affecting environments that test the limits of the new | j¢ 4 model 

military Class ‘‘C’’ specifications. 31282 blast- 
To insure maximum available electric power under these severe | cooled 120°C 

conditions, Jack & Heintz developed an a-c system distinguished | Cererstor 

by several engineering achievements: 





e First blast-cooled generator proved completely capable 
of meeting normal and overload requirements at ambient 
temperatures to 120°C, sea level. Features high efficiency, J&H Model 
low harmonic content, unusual phase balance, very light §0127 a-c 
weight. Control Panel 
e First Hi-Phase* voltage regulator protecting against 
phase overvoltage caused by asymmetrical fault condi- 
tions including open sensing leads. Static-magnetic- 
amplifier design. 

e First control panel using a new gas-discharge over- J&H Model 
voltage detection tube insensitive to acceleration. 51102 Hi-Phase 


For the answer to your complete aircraft electric system require- Voltage Regu- 
ments—a-c or d-c—look to our staff of experienced engineers. | ‘ctor 

Write Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, Ohio. 
Export Dept., 13 E. 40th St., New York 16, N. Y. 31. M. applied for 


Jacks Heintz R 


























These photos taken on the F-102A production generator (left) mounted with a Sundstrand 
line at the Convair Div. of General Dynamies constant-speed drive is located in the aft fuse- 
Corp. show the three Jack & Heintz a-c system lage. The control panel (center) and voltage reg- 
components in process of installation. The ulator (right) are mounted in the ship’s nose. 


* * * 


OPPORTUNITIES FOR ENGINEERS 


There’s a promising future for electrical and mechanical engineers at Jack & Heintz. Write 
Manager of Technical and Professional Placement, today, for illustrated, descriptive booklet. 


©1966 by Jack & Heints, Inc, 


AIRCRAFT EQUIPMENT 








weight will not need to be greatly in- 
creased, if a careful engineering ap- 
proach is utilized. 


Price of Safety 


Only for the sake of argument, it 
will here be admitted that the weight 
will be significantly increased. One can 
imagine that wiseacres in the industry 
will shake their heads and say, “The 
public will not pay the increased cost.” 

To this, the completely logical reply 
is that we are paying for safety already 
without getting it, and we might as 
well have the increased safety since it 
will cost us nothing but a little thought 
and careful enginecring. 





In the form of death and injury 
losses, increased insurance rates and 
cost, loss of revenue (for there are 
thousands of people who are not yet 
flying because they know it is not as 
safe as it can be made to be) 
public is paying for the safety it is not 
getting. 

British military aviation has demon- 
strated a sound reduction in passenger 
mortality and serious injury from 
44.9% to 17.0% in the category of “‘de- 
stroyed two-engined aircraft,” and this 
without an extensive redesign. 

Enlarging the category to 
“destroved and substantially damaged” 
aircraft, and including four-engined air- 





BEST AIRPLAN 
TODAY AND 
TOMORROW .. 





...Flush Latches 
and Hinges by 
HARTWELL 


Continuous specialized design and 
manufacture for nearly two decades 


HARTWELL FLUSH LATCHES AND HINGES are specified 

for their proven trigger-action, vibration-proof characteristics. 

Flush locking device adaptability to special aircraft latch design requirements 
and productability through 300 combinationis of bolt and trigger offsets. 


HARTWELL Engineers are not only proficient in coping with the 
various problems of your particular application — but willing to help you 


cut corners in time and cost as well. 


You're certain of just one standard of quality—the highest, 


because a specialist does it best! 


HARTWELL AVIATION SUPPLY CO. 
9035 Venice Bivd., Los Angeles 34, Calif. « Branch Offices: Wichita, Kans.; Fort Worth, Texas | 
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the * 


include 


craft as well, the percentage of passen- 

ers killed and seriously injured has 
nd reduced from 21.6% in the for- 
ward-facing planes to 6.4% in the rear- 
facing-seat planes. 

This writer is confident that a morc 
recent report would demonstrate an 
even better figure. 

Aviation today provides safer trans- 
portation per passenger-mile than any 
other form now available, including 
walking. But it can be made safer 
still, and we want it that way now. 
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David G. Soergel, manager, applications 
department, Autonetics Division, North 
American Aviation, Inc., Downey, Calif 

4. C. Kotchian, assistant general manager, 
Lockheed Aircraft Corp.’s Marietta (Ga 
Division. Other Lockheed-Marietta changes 
as a result of the firm’s executive develop 
ment program: R. R. Kearton, director of 
administration; R. J. Osborn, assistant manu 
facturing manager and H. L. Poore, assistant 
production manager 

Amold K. Weber, director of manufac- 
turing, Radio Corporation of America, Cam- 
den, N. J. 

Ken Brigham, public relations supervisor 
Philco Corp.’s Government & Industrial Di 
vision 

T. N. Baker, assistant to the president 
and general sales manager, Air Logistics 
Corp.; E. M. Armstrong, assistant general 
sales manager; R. J. Southland, chicf sales 
engineer; H. Danowsky, chief service engi 
necr. John W. Thorp, president, Thorp 
\ircraft Corp., has been engaged as a dk 
sign consultant 

H. C. Leclerc, manager, Plant 
Aviation, Inc., Binghamton, N. Y 


Link 


Correction 


Dr. William R. Sears, new editor of the 
Journal of the Acronautical Sciences, retains 
his position as director of Comell Univer- 
sity’s graduate school of aeronautical engi- 
neering. It was previously inferred (AW 
Jan. 2, p. 55) that Dr. Sears had left the 
University to take on -editorship of the 
Journal. 
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With 5 diversified and experienced divisions to serve industry 





NATIONAL AIRCRAFT CORPORATION 


The new corporate structure of National Aircraft Corporation brings together 


through merger and acquisition, five companies with established reputations for quality 


production into one well-coordinated organization. This consolidation enables 


each division to serve industry better since it welds the diversified research, 


engineering, and industrial skills of each into a single corporation 


of greater strength and versatility. 


National Aircraft Corporation, 3411 Tulare Avenue, Burbank, California 


MARVELCO ELECTRONICS DIVISION... research and 
production of electronic components, missile guid- 
ance systems, computors, automation, germanium 
transistors, silicon power rectifiers, diodes, and asso- 
ciated items . . . formerly, Semi-Conductor Division 
of Hydro-Aire, Inc. 


MAG-ELECTRIC ... magnetic amplifiers, transformers, 
power supplies, toroids, and associated items . . . 
wholly owned subsidiary. 


MANUFACTURING DIVISION... major aircraft compo- 
nents, HI-LIFT wings, hoppers, and agriculture air- 
craft . . . formerly Metropolitan Air Parts. 

AIRCRAFT DIVISION... airframe modification, over- 
haul and repair of all types of aircraft... formerly 
West Coast Division of Florida Aircraft. 

AIRCRAFT ACCESSORIES DIVISION ... hydraulic, pneu- 
matic, oil, fuel, mechanical, and electro-mechanical 
accessories. 














Escape Capsules 
for Jet-Age Airmen: 


With the advent of the jet age. “bailing 
out” of supersonic aircraft became a highly 


hazardous feat. 


So much so that the Defense Department 


made “safe escape” a top priority project. 


\ way had to be found to enable pilots and 
crewmen to get out of an aircraft in distress, 
a way for them to bail out at awesome 
heights while flying at speeds faster than 
sound—a way that would protect them from 
the blast of the high-speed air stream, keep 
them from “blacking out” from lack of 


oxygen. 


’ 

Five years ago Goodyear Aircraft Corpo- 
ration, at the invitation of the Navy Bureau 
of Aeronautics, became actively engaged 


in the problem. Shown here is the result: 


\ veritable “escape envelope’—a human 


capsule—to bring jet airmen back alive. 


Designed to fit any battle station on a 
supersonic aircraft, the Goodyear Aircraft 
Ejectable Seat ( capsule isa complete escape 


cell for any crew member—a self-contained 


envelope built around the seat in which 
he sits. 

In emergency, a quick automatic sequence 
of actions encloses him in the complete 
“escape ¢ apsule” which is then catapulted 
from the aircraft. A pilot parachute opens 
to stabilize and decelerate the capsule 
then. at a lower altitude, a full-size chute 


mushrooms forth to bring him safely down. 


The capsule is sealed —watertight and air- 
tight—contains a life raft. oxygen supply 


independent of the aircraft. 


Above all it is lightweight, engineered of 
special Goodyear-built reinforced plastics 
and heneycombed structural material — a 
must in modern-day aircraft where every 


ounce of weight is critical. 


\lready tested on a supersonic sled-track 
at speeds equivalent to Mach 1.5 at high 
altitude—one and one-half times the speed 
of sound—the Goodyear Aircraft “human 
capsule” will enable future airmen to tackle 


new frontiers with a new assurance of 


safety and survival. 


Theyre Doing Lig Things at 
Z 
GOOD, YEA 


Opportunities Unlimited for Engineers * Plants in Akron, Ohio, and Litchfield Park, Arizona 





Now —A FLIGHT DIRECTOR SYSTEM 
BY ~ Genctr” 


FOR MILITARY AIRCRAFT AND COMMERCIAL TRANSPORTS 


Flight Path Indicator 


Today’s Bendix Flight Director System reflects tomorrow's 
requirements for a true director of flight control with sim- 
plified, consolidated display of actual performance. For 
proof just check these features: Vv Consolidated display 
of flight commands and performance on just tio indica- 
tors \/ “Natural reaction” type of command presenta- 
tion 4/ Pictorial presentation of aircraft position at all 
times 4/ Display of computed flight commands affords 
quicker, more accurate manual flight operation, or serves 
as performance monitor for automatic flight system 
VY “No-vacuum-tube” system employing latest type 
silicon transistors and magnetic amplifiers \/ Suited to 
installation on inclined panels / Integrally lighted 
for optimum dawn-to-dusk readability. For further infor- 


Flight Director Indicator 


mation, write ECLIPSE-PIONEER DIVISION, BENDIX AVIA« 
TION CORPORATION, TETERBORO, NEW JERSEY. 
West Coost Office: 117 E. Providencic Ave., Burbank, Colif 


Export Sales and Service: Bendix International Division, 205 E. 42nd Street, 
New York 17, N. Y 


Let “by Bendix” be your guide to BUY BENDIX 
ATTENTION ENGINEERS: Opportunities are now available 


for men with EE, ME and AE degrees in the design and develop- 
ment of automatic flight systems. Send resume today to 
Mr. C. S. Cleveland, Coordinator of Technical Placement. 


Eilipse- 
Poneer 


DIVISION 





BUSINESS FLYING 





SIMPLE CONSTRUCTION in new Bernardi Acroscooter will permit price of about $1,300. 


Italians Test ‘Flying Motorcyles’ 


Rome—l'light tests have started on a 


scries of light “flying motorcycle” ai 
craft designed to replace the more-tra 
vehicles on large farms and 
Phe 
primary traimers 

Ihe designer, Mario de Bernardi, onc 
of Italy's highspeed seaplane 
pilots during the Schneider Trophy 
races in the 1920s, says his Aecroscooters 
will cost approximately $1,300 in pro 
duction quantities of 100. 

Bernardi also reported that he is now 
negotiating with Australian cus 
tomers who are interested in using the 
Acroscooters for ranch work. 

Both single and two-place Acroscootet 
ire now flying. Bernardi 


ditional 


ranches. are also scen as low-cost 


some 


prototype s 


racing 


states that the two-seater later will bc 
fitted with a small helicopter-type rotor 
atop the cabin; for emergency landings 
in rough terrain this would be driven 
by a bottle of compressed air to permit 
vertical ascent. 
Basic construction 
wings, metal fusclage and tail 
The designed to 
gases from the two-cylinder 40-hp. air 
cooled engine and eject them through 
its open end to provide additional 
thrust. The two-seater slightly 
greater wing area than the single-scater; 
lower. 


in ludes woodc n 
boom 


boom is exhaust 


has 
its performance is some 5% 
Dimensions char 
cteristics of the single-place Acro 
Span, 27.1 ft.; length, 17 ft.; 


ind performanc« 


scootcr 


U. S. Steel Buys Learstars With Radar 


This is the first of two Learstar business transports purchased by U. S. Steel, both planes 
having Bendix-band weather radar. The aerodynamically clean nose radome, engineered 
and installed by Lear Aircraft Engineering Division, Santa Monica, Calif., extends the 
normal Learstar’s nose by 24 in. The U. S. Steel planes are the first Learstars fitted with 
weather radar. A number of other eLarstars are slated to get this equipment. 
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height, 5.5 ft.; wing area, 88.8 sq. ft 
660 Ib. and 
lop speed at sea leve 


Gross weight is empt 
weight is 440 bb 
is reported to be 
mph., about 87 
ind minimum flying speed as 37.2 mph 
Service ceiling is 13,120 ft The plane 
can land in an area 160 ft. x 33 ft 
The planes were built by M.d.B. Sp 
Co., 85 Via Pan Rom 


] 


ipproximately 100 


CTUISC speed iS mph 


ula 


Jet Wing Vortices 
Present Pilot Danger 
The trailing wingtip vortices of 
fighters, rather than the of turbo 
jet engines, poses a real danger to light 

plane pilots, according to a stud) 
Britain’s Royal Aircraft Establishment, 
Farnborough 

Flight tests were made with a Gloster 
Meteor twin-jct fitted with smoke can 
isters at the wingtips. A de Havilland 
Vampire jet fighter flew behind the 
Meteor to judge the effects 

Blast velocity from the Metcor’s jet 
engines dropped to a negligible valu 
200 to 300 ft. behind the Metcor 
lurbulent wingtip vortices generated by 
the Meteor, however, lost onlv half 
their strength at 8,000 ft. behind the 
plane, causing severe rolling tendencies 
tracking aircraft that in som« 
overcome by use of 


wake 


on the 
cases could not be 
lilerons. 

Similar dangers exist 
lirliners, 


from wingtip 


vortices of large especially 
when flying at low speed, such as during 
ipproaches to terminals, the British re 
port said. With increasing numbers of 
jets and airliners operating from com 
mercial terminals, lightplane pilots ar 
distances and 
these airplanes 


level 


warned to maintain safc 
to cross the wak« of 


bove and below their 





PRIVATE LINES 





On-the-spot pilot proficiency checks 
is a corporate aircraft ol 
fered by Flight Safety, Inc 
Airport, N. Y. ‘Three-day 
flight training program is accomplished 
by firm’s team at the 


SCTV1ICC 
LaGuard 


eround and 


new 


customer's hom«e 


b ise. 


Aero Commander executive trans- 
port has been puchased by Clifford 
B. Hannay & Son, Inc., Waterloo, N 
Y., which expects to log some 120,000 
mi. in the coming year on its new planc 
in serving hose customers 
Remmert-Wemer Douglas DC-3 
conversion with RI1830 Super-92 


reel 


79 
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RESEARCH 
SMALL AXIAL FLOW 


BLOWERS 


%t teve ss 
> pesionto 7 


“> DEVELOPED = 
aaiie TESTED wan 
- PRODUCED ~~ 


PTT, Pe VNN 





COMPLETE PACKAGE UNITS 
SPECIFICATIONS 


Material—Aluminum, Magnesium, Stain- 
less Steel, Castings, Forgings, 
Sheet Metal. 


Speed—Dependent upon drive unit and 
performance requirements. 


tee Total pressure up to 20 
inches of water. Flow — 100 
c.f.m. to 5000 c.f.m. 


Drive Units—Electric Motors — A.C. or 
D.C. Hydraulic Motors. Air 
Motors. 


Testing—All blowers tested to meet ap- 

plicable N.A.F.M. and MIL Speci- 
fications. 
Structural test to 50 per cent 
overspeed (or as required). All 
structural and aerodynamic 
tests conducted in Dean & Ben- 
son Research, Inc. overspeed 
spin pit and wind tunnel. 


Dean & Benson 


Hesearch, Ine. 


14 RICHMOND ST. CLIFTON, N. J. 
GRegory 1-1600 














engines has been acquired by Big Three 
W ‘elding & Equipment Co. Houston, 
Tex. ‘I he 14-seat transport hz is Collins 
VHF communications with dual omni 
and IIS, dual Bendix ADF radio 
compasses and Sperry autopilot. 


Removal of Beech D188 intake ex- 
tensions is authorized by Civil Aero- 
nautics Authority provided the cutoff 
is accomplished at the cylinders’ for 
ward face, to prevent oil leaks from 


entering the modified intake. Business 
pilots have reported that removal of 
the intake extensions reduces induction 
icing. 

Radio Corporation of America is 
scoring in business plane weather 
mapping radar installations. Among 
the latest are two installation of AVQ 
10 C-band gear in DC-3s owned by 
Scott Paper Co. and National Dairy 
Products, Inc.; both performed by 


Plymouth Oil Buys 300-Mph. Super Ventura 


Luxurious Lockheed Super Ventura conver- 
sion developed by Howard Aero Service, San 
Antonio, Tex., has been purchased by 
Plymouth Oil Co. Plane has a cruise speed 
of over 300 mph. on a 2,300-mi. range carry- 
ing two crew, 14 passengers and over 1,500 
Ib. of luggage. Feature of the Howard 
Super Ventura is a fuel system comprising 
1,300 gal. and one 


outer wing tank on each side. 


in two center section 
Fuel from 


opposite tanks may be used for either engine 
without using a cross-feed section, each en- 
gine having an auxiliary boost pump. How- 
ard reports that it currently has four Super 
Venturas being converted for customers and 
are negotiating five additional airplanes. Pro- 
duction rate is one a month and is expected 
tv» be increased in the latter part of this 
year. Basic Super Ventura price is $275,000 
plus interior and radio. 
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Reading (Pa.) Aviation Service, Inc. 
Reading uses an installation having a 
22-in. dish and radome fabricated by 
Chamberlain Aviation Corp., Akron, 
Ohio. Two earlier AVQ-10 installations, 
using a 30-in. dish, both by AiResearch 
\viation Service Co., Los Angeles, 
Calif., were made on RCA’s DC-3 and 
l‘ord Motor Co.’s DC-3. 


Modification of British Auster J.1 
\utocrat permitting installation of 130 
hp. DH Gipsy Major 1 engine replac 
ing standard 100-hp. Girrus Minor 
has been developed by the airframe 
manufacturer. Delivery of the modified 
planes takes 6-5 weeks. Cruise speed 
f the modified Autocrat J.IN is 105 
mph. at 2,100 rpm. at 1,000 ft., fuel 
onsumption is 6.5 gal./hr 


Civil Acronautics Board is circulat 
ng Draft Release 55-29 which proposes 
to modify CAR 43 to require that 
transport category aircraft and thos« 
ertied under SR-407 do not exceed 
uthorized maximum takeoff and land 
ing weights for the clevation of the 


field from which the plane is fiving - ‘ h h 
Many pilots have interpreted CAR 43 — SS Cie eS See ee ae eee 

- and development of a helicopter powered 
to allow them to use sea level maximum r mee . 
chai aa Galion aa: aan by twin-turbines. The result is illustrated 
a — 5 vee Nene i : above, another example of the advanced 
of airport elevation. CAB seeks com- THE KAMAN AIRCRAFT CORP, projects Kaman is proud to be working 
ments on its draft release in duplicate BLOOMFIELD, CONN. _— on in the interest of National Defense. 

February 10th 


In 1951 Kaman Aircraft flew the world’s 
first gas turbine powered helicopter. Per- 
formance was so successful that Kaman’s 


Cuban Minister of Public Works ha 
taken delivery of a Bell 47H-1 heli 
opter to aid him and his staff 1m 


upervising widespread simultaneous Look to 


onstruction projects underway on th« 
sinc IreD hehcogtes tee ie | @YROMECHANISMS, INC. 


milar service 








FOR THE LATEST 
ADVANCES IN: 


* GYROSCOPIC 
INSTRUMENTS 


© POTENTIOMETERS 


REVISED R1820 HC CYLINDER (left) fea- | ° MAGNETIC Stowe Buying Guide 
tures solid shrunk-in seat replacing buttress- AMPLIFIERS TO AIRCRAFT STEELS 


type seat and modified head finning to 
provide longer life and more efficient cool- Latest information on Aeronautical Specs. — 


AMS, AIR FORCE-NAVY and MILITARY. 
Also listing of aircraft steels in stock for 
quick shipment. 


ing, Durham Aircraft Service, Inc., reports. Write for catalog 
The Woodside, N. Y., firm says that the ond specific information 
purpose of its modification was to provide 


he old-tvpe cvlinde ith characteristic WRITE RYERSON, BOX 8000-A, 

the Po oe > cviin — pean om a > co. GYROM A CHICAGO 80, FOR BOOKLET 88 
similar to the newer $2 an i. ECH 

series. Approved by CAA, the revision costs NISMS, INC. | RYERSON STEEL 
approximately $125 per cylinder. Durham Halesite, Long Island, New York 

notes that several business aircraft operators 11941 Wilshire Bivd., Les Angeles 38, California pecenth Ryerson & Son, Inc. Plants at: New York 
have ordered the modification on their end protec a ision potentiometers pe : wallinetor ya ga } sme 
Designers " - eee ¥ Buffalo ° Calenge Milwaukee ° St. Louis ° Los Angeles 


engines. gyres for all purposes, and magnetic amplifiers. San Francisco ° Spokane ° Seattle 
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Navy Underwrites 
Aerodyne Research 

Under Navy sponsorship, Dr. A. M. 
Lippisch has developed a wingless, tail- 
less acrodvne model powered by internal 
propellers 

lhe model, shown in picture at right, 
has undergone successful tests at Col- 
lins Aeronautical Research Laboratory 
in Cedar Rapids, lowa. Dr. Lippisch 
hopes the research program will lead 
eventually to an aircraft able to rise and 
descend on a vertical plane, capable of 
supersonic speeds and similar to the 
artist’s sketch above 

Principal design feature behind the 
proposed aerodyne is the internal pro- 
pellers that provide power by drawing 
in air at the top and expelling it at the 
bottom 

Dr. Lippisch, a native of Germany, 
is best known for his World War II de 
sign and development of the Messer 
schmitt 163, the world’s first operational 
rocket-propelled fighter. 

His later work included designs for a 
ramjet-powered delta-winged fighter 
that utilized a fuel consisting of proc- 
essed coal 

At the end of the war, Lippisch was 
brought to the U.S. and worked at 
Wright Field before joining the Collins 
hrm 


* ~ 


TL, ny gE 


ake a. e° P 


WINGLESS, TAILLESS AERODYNE of the future as envisioned by Dr. A. M. Lippisch of Collins Aeronautical Research Laboratory 


died 2X 
MODEL, powered by internal propellers, hangs in mid-air under Dr. Lippisch’s control. 
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NEW AVIATION PRODUCTS 





0-3,000 psi. Both g-in. and 4-in. 


tube temperature and rate of temperatur 


size models come with 24-v. d.c. motors. _ rise principles. The control unit uses 
Optional equipment includes a manual _ transistors instead of vacuum tubes 


over-ride and switches for signal lights. ‘The control box is hermetically sealed 
General Controls Co., Glendale, but an unsealed version is also avail 


Calif. 


ible 
\ typical nacelle installation weighs 


Detector Gives Pre-Fire Signal less than 3 Ib 


\ircraft fire detection svstem 


Walter Kidde & Co., Inc., 256 Main 


warns St., Belleville 9, N. J. 


of potential fire by providing an im 
mediate engine nacelle overheat signal, 
then a fire signal if that condition 
occurs. Fire alarm always overrides an 


overheat condition. 
Ihe svstem is based on both 


Selector Valve for Hydraulics 


New four-way motor-operated sclec 
tor valve designed for aircraft high-tem 
perature hydraulic systems can change 
position in a half-second at —65F and 
remams im position without using clec 
tric current. Operation 1s independent 
of hydraulic system pressure. 

Production units operate to 275F 
nd function im pressure range of 


fixed 


"ry 


‘ 


Fuel Primer for Cold Weather 


Hot fuel pring tem for piston 
engine use when operating in sub-zere 
temperature will raise fuel from —651 
to 220k in two minutes, minimizing 
batterv and starter wear. It can be used 
with or without the maker's de-acrating 


R4-D On Federal Skis in Antarctic With Previous Navy Expedition 


AGAIN... THE NAVY ON “OPERATION DEEP-FREEZE” 
FLIES WITH FEDERAL SKIS 


Federal Skis with “LDR” plastic non-stick, non-freeze bottoms will be 

vital equipment in helping to assure the success of the forthcoming “Opera- 
tion Deep-Freeze” in the Antarctic. Our experience in practical aircraft ski 
design since 1925 is available to you. This long background of experience 
qualifies Federal for consultation concerning all of your present or future 
equipment requirements. We invite your inquiry. 


AVIATION WEEK, January 16. 1956 


FEDERAL AIRCRAFT WORKS 
3456 No. Washington Avenue 
Minneapolis 12, Minn. 





bendorbator Has the Experience- 


Tools-Plants-Trained Personnel- 
Capital- To Build Major Airframe Components 


at cg has attained an enviable 
reputation in tooling, fabricating 
and assembling major components such 
as wings, stabilizers, rudders, fuselage 
sections and aircraft accessories. 


Complete Brochure of Plant Facilities Available 
VENDORLATOR MANUFACTURING CO., FRESNO, CALIF. 











& 
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Here's 
Australia's newest trainer... 
the Winjeel. Built by Commonwealth 
Aircraft Corporation of Melbourne ... powered 
by Lund who supplies the complete pod, ready for 
installation, including Pratt & Whitney R-985-ANI en- 
gines, Hamilton Standard propellers and quick change units. 


The Winjeel typifies Lund's world wide activity in supplying 
newly-overhauled engines from a factory authorized shop, Com- 
plete with any desired accessory grouping . . . without delays. 


Yeors of Personal Performance 
Are the Foundation of 


land 5 
; , MMe. 


230 PARK AVENUE, NEW YORK 17, N.Y., U.S.A. 
Millville, New Jersey 
Montreal, Canada 





cold weather oil system (AW Aug. 24, 
1953, p. 38). 

System operates on the 24-v. engine 
starting current source; it can also 
work from 208-yv. three-phase a.c. power 
systems. Installation is in the accesso 
rics section of the engine nacelle for 
ward of the firewall. Dry weight is 
11.4 lb 

United Aircraft Products, Inc., 1116 
Bolander Ave., Dayton 1, Ohio. 


Fan Ventilates, Then Seals 


Shut-off blower, having — special 
utility in ground cooling or for ventilat 
ing radar equipment, uses only on 
motor for ventilation and sealing cyck 
Spring-loaded iris-type fins close th« 
ventilator when power shuts off 

I'wo models are available: A398 


which delivers 70 cfm. at 5 


water and A447, 600 cfm. at § in. of 
water. No additional envelope is 1 
quired apart from duct diameter. Valve 
mechanism requires only l-in. spacc 
ixially 

Lundy Manufacturing Corp., 36-08 
33 St., Long Island City, N. Y. 


Torque Measures Flow Rate 


Inertial. mass flowmeter for gaging 
liquids or gases imparts a known con 
stant angular velocity to the material 
flowing through the metcr. ‘Then, by 
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PROJECT 13 


THE HARD CORE OF A SPECIALIZED TEAM IS BEING 
ESTABLISHED NOW’! This group will design and develop an 


important new set of engine components for supersonic flight. 


Our team needs capable, young mechanical design engineers who 
have a keen interest in: 


@ Developing lightweight hot parts. 


@ Solving tough design problems, 


@ Gaining recognition and responsibilities while 
making contributions to a critical program. 


Taking engineering risks of a rewarding character. 


DON’T BE SUPERSTITIOUS ABOUT 


YOUR FUTORE . . . INQUIRE ABOUT 


FOR COMPLETE INFORMATION WRITE... 


MR. D. R. LESTER 
© J 7 C Ft EMPLOYEE RELATIONS 
reve min Mice. 
RAL ELECTRIC CO. 
BUILDING 100 


INNATI 15, OHIO 














for 

machine tools — 

TT) 
| metering 


PAID FOR BY SAVINGS MADE 
ON JUST I TOOL 


Simply set this Hagen Count Switch to the number of opera- 
tions at which a tool should be changed. The count switch 
trips a switch after a preset number of electrical impulses 
... and thereby shuts down the machine automatically. Tool 
wear never reaches the point where tools must be ground 
down excessively to resharpen. That means increased tool 
life, reduced tooling costs and fewer rejects. Compare the 
savings on just one tool with the cost of this reasonably 
priced Hagen Count Switch. Chances are, the savings will 


be much greater. 


This Hagen Model 70 Count Switch has 72 dial divisions 
. . . 72. possible settings. Dials are available with up to 
54,000 counts. Accuracy: 1% of full scale range. Ideal for 
feed pumps and metering operations. Send coupon for 
Bulletin 780 — or data on the complete line of reset and 
repeating cycle timers and counters, interrupters and con- 


trol assemblies. 


MAIL COUPON TODAY! 


EAGLE SIGNAL CORPORATION 

Dept. AW-1255, Moline, Illinois 

(0 Please send free Bulletin 780 on Hagen Count 
Switch. 

(J Send free data on counters, timers, interrupters 
and control assemblies. 





NAME AND TITLE 





COMPANY 





ADDRESS 





city ZONE STATE 


measuring the torque required to stop 
the rotation, the rate is calculated using 
proportional signals. 

llow rate is displayed on a dial or a 
digital counter. Signal may also go to 
1 totalizer. Unit features a constant 
speed drive independent of tempera 
ture, applicd voltage and frequency. A 
readout svstem of the sclf-balancing 
bridge tvpe is available for either an 
inalog or digital output 

Inertial Instruments,  Inc., 
Broadway, Santa Monica, Calif. 


2029 





ALSO ON THE MARKET 





Flush toggle switch cover (model 134, 
plate covered: model H35, bracket 
mounted) has flush trigger and covet 
available in wide range of offscts to fit 
a variety of panel thicknesses. Switches 
are rated 10-20 amp.; 125 v. a.c. per 
pole, and up to + PDT can be provided 
Self-contained switch guard prevents 
accidental actuation from shock when 
cover is closed—Hartwell Aviation Sup 
ply Co., 9035 Venice Blvd., Los An 


gcles 34, Calif. 


Resistance-type strain gages for use up 
to 1,800F are of etched foil type, using 
0.0005-in.-thick grid on a_ temporary 
carrier which is stripped off when ap 
plying them, leaving the grid imbedded 
in ceramic cement. Nichrome, Nich- 
rome V and Constantan grids are 
available in lengths of 1, 4 and 2 in 
Baldwin-Lima-Hamilton Corp., Phila 
delphia 42, Pa. 


Breadboard equipment has servo plates 
icinforced with stainless steel sheets 
for extra rigidity and hangers and _ ac- 
cessorics fastened to the plate from 
the top side with T-nut cap screws. 
Slots provide wide adjustment range of 
equipment.—Sterling Precision  Instru- 
ment Corp., 34-17 Lawrence St., Flush- 
ing 54, N. Y. 


Aluminum sheet feeding table has 
48x192-in. top, lowers to 26 in. and 
clevates to 40 in., using foot switch.— 
Raymond Corp., 102-138 Madison St., 
Greene, N. Y. 


Terminal strips meeting AN3436 stand- 
irds have post-tvpe barriers and studs 
for attaching single or multiple termi 
nal-ended wires. Available with No. 
6 studs in 1-20 circuits, No. 8 or No. 
10 studs in 1-16 circuits and with 4-in.., 
.-in. and 2-in. studs in 1-8 circuits 
Bases are molded of CMI-5 compound. 
—Buchanan Electrical Products Corp., 
Hillside, N. J 


Magnetic 16mm _ sound-on-film — in 
color and black-and-white is now avail- 


able for Auricon cameras for precision 
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—<———— FLY WEATHER-WISE 


These weather items prepared in consultation with the United States Weather Bureau 


AIRBOE 


One of the latest and most useful aids 
in weather-wise flying is airborne radar. 
Now in use on commercial airlines, it 
enables pilots to detect and avoid thun- 
derstorm activity or navigate between tur- 
bulent areas. The radar scope also shows 
other dangerous features of cumulo-nim- 
bus clouds. There is evidence to show 
that hail and tornadoes may be indicated 


by certain characteristic patterns. 


Radar signals sweep out ahead of plane, reproducing ‘“‘echoes”’ 
from rain areas on cockpit scope, which appear as white areas. 
By means of a circuit adjustment the areas of heaviest rain may 
be made to appear black. This is important because experience 


ha$ shown turbulence to be strongest along edge of black areas. 


indi : -— a ™ 

Rain patterns on radar scope at upper right are electronic Radar indicator unit shown here has adjustable ranges 
rh , > b - > : lict » 

echoes” bouncing back from thunderheads, as shown above. that give pilot choice of various distance scales. 


Rings on scope indicate distance, bearing numbers circle scope. RADAR VIEWS COURTESY BENDIX INTERMATIONAL 


Best Pair to Get You There! 


Electronic ‘“‘weather eyes” such as radar take a lot of the guess- 








work out of flying. But skill, good judgment and the right aviation 

products are still essential to flight safety. Good reason expeti- 

wv enced pilots insist on Mobilgas Aircraft and Mobiloil Aero. They 
Mobiloil are the products that flew with Lindbergh . . . Admiral Byrd .. . 
AERO Wiley Post—a host of other air pioneers. And today these con- 
tinually improved Flying Red Horse fuels and lubricants are still 
first choice for top engine performance under all weather condi- 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: , . 2 soy 
MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP. tions. Fly Safe ly oe . fly with the Flying Red Horsel 





KEEPING AN EYE ON 
THE IONOSPHERE 


The F layer, 175 miles up, is a lively region. Crackling with 
geomagnetic activity and auroral phenomena, it will receive 
intensive study during the International Geophysical Year. 


During IGY, in a series of Arctic launchings, Aerojet-General 
Aerobees will be the eyes of science. The world’s most 
widely used research sounding rocket, the Aerobee carries 
aloft a payload of delicate measuring devices 

and parachutes them safely back for study. 


A free-flight vehicle stabilized by fixed fins, the Aerobee 
is not subject to the many electro-mechanical difficulties of 
controlled missiles. High reliability and low cost have 
made it a favorite Service research tool since 1947. 


* Solid- and Liquid-Propellant Rockets for Assisted Takeoff and In-Flight 
Thrust Augmentation of Piloted Aircraft + Solid- and Liquid-Propellant 
Boosters and Prime Powerplants for Missiles + Thrust Reversers * Auxiliary 
Power Units and Gas Generators + Upper-Atmosphere Research Rockets * 
Underwater Propulsion Devices + Electronics and Guid * Ord . 
Rockets * Explosive Ordnance, Warheads, and Armament + Flame Throwers 
* Propellants and Propellant Chemicals + Primary Batteries + Pressure 
Vessels + Architect-Engineer Services + Rocket Test Facilities 





CHeGanvial CORPORATION 


A Subsidiary of AZUSA, CALIFORNIA 


The General Tire & Rubber Company SACRAMENTO, CALIFORNIA 


MORE POWER FOR AER POWER 





viation data recording. Vilmagnetic 
unit, installed at the factorv, can be 
temporarily removed without tools 

Berndt-Bach, Inc., 6900 Romaine St 
lHlollvwood 38, Calif 


Inorganic film-tvpe heating clement 
windshield de-icer operates at 500F. 
Unit uses 1,000 w Compartment 
heater, using 1,500 w., has outlet tem 
perature of 200K at 6 lb./min., with ain 
intake of 60K. Heater meets MIL-I 
5272A and operates 1,000 hr. at 4651 
with no change in resistance—Universal 


Metal Products, Inc., Bassett, Calif 


Sealant gun for aircraft use uses dis 
posable cartridges and nozzles of molded 
l'cnite ‘polyethylene, which does not 


cact with or affect properties of caulk 
ing compounds.—Pyles Industries, Inc., 


~ 


126 Second Ave., Detroit 2, Mich 


Hi Temp Kilotrol pressure switch 
yperates in temperatures to 500] 
Burst pressure is 10,000 psi.; surge 
pressure is 4,500 psi. Operating pres 
ure at SOOF is 3,100 psi. Contacts 
ire SPST }-amp. at 28 v. d.c.—Cook 
Electric Co., Diaphlex Division, Chi 
igo, Ill 


Dual-wheel 16-in. shock preventing 
caster A17S16 has been developed 
especially for high-speed surface trans 
port of jet engines, missiles and similar 
cargo on and off paved surfaces. Wheels 
ire cantilever-mounted with independ- 
ent suspension systems having 3-in. 
total amplitude of mechanical deflec- 
tion.—Moderm Caster Co., Rockford, 
Ill. 


High-temperature aircraft locknuts using 
A286 stainless steel alloy have short- 
time tensile strength of 105,000 psi. at 
1,200F. Stress rupture strength at 
1,.200F after 100 hr. is 64,000 psi. 
Elastic Stop Nut Corp. of America, 
Union, N. J. 


Fuel gage tank unit tester Model 
1617-040 works with all capacitance- 
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sand? 
permanent mold? 


investment? 


ROLLE helps you choose 


the right method 


Extensive experience and complete facilities make Rolle an ideal source 
of casting advice as well as castings. Expert counsel on even so basic a 
problem as selecting the casting method can mean substantial savings in 
the cost of your product. 

For example: Not long ago, Rolle recommended that a manufacturer 
permanent mold cast a part that was being cast in sand. This change not 
only reduced the cost of each casting by almost 45%, but machining time on 
each was cut in half. Similar savings may very well be hidden in jobs now 
on your drawing boards or production schedules. 

Any wonder so many manufacturers find it wise to call Rolle in for advice 
whenever an aluminum or magnesium part is in the design stage? There's 
no chance of error or bias, for Rolle offers sand, permanent mold, and 
investment casting techniques. 

FREE 57-PAGE ENGINEERING MANUAL on designing aluminum and 
magnesium alloy castings available on letterhead request. Write now for 
your personal copy. 


for complete foundry service ‘REOLLE 


MANUFACTURING COMPANY 
309 Cannon Avenve, Lansdale, Pa. ¢ Lansdale 516. 


An entirely new method for extrusion molding will be presented by Rolle in the 


neor future. Write now to receive complete information os released. 
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Illustrated is a typical 


installation at 
the Boeing Airplane Co. 
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The extreme load change 
rates required to test air 
driven accessories and 
components for jet powered 
aircraft are easily and 
quickly obtained when your 
test facility uses THERMAL 
Type DF heat exchangers. 
Standard sizes are available 
from 750,000 to 8,000,000 
Btu/hr duty — all rated at 
300 psig and 1200 F. All may 
be gas, oil or combination 
fired and are complete 
factory built “package” 
units. 


stress free 
design... 


Years of trouble free service 
are assured by this simple 
yet remarkably compact 
design. The heater is two 
pass — counterflow. One 
pass is coiled to eliminate 
the need for expansion 
joints. Construction is all 
welded and all stainless 
steel — and guaranteed. 


For complete information, 
write for THERMAL Bulletin 
No. 105. 


Gas, Oi! & Combination Burners « 
Air Heaters + Submerged Combustion + 
Combustion & Heat Transfer Equipment 













THERMAL 


Thermal Research & Engineering Corp. 


CONSHOHOCKEN eo 


PENNSYLVANIA 


REPRESENTATIVES IN PRINCIPAL CITIES 











type equipment and measures volume 
directly without use of correction 
cards or interpolations. Three ranges 
of capacitance are provided: 0-100 uuf., 
0-1,000 uuf., and 0-5,000 uuf. Equip- 
ment meets specification MIL-T-4687A. 
Avien, Inc., 58-15 Northern Blvd., 
Woodside, N. Y. 
Spark arrestor for safetving exhaust 
of ramp vehicles employs centrifugal 
principle that eliminates need for dirt- 
collecting screens. Unit is said to caus¢ 
negligible engine back pressure. Some 





Attaches on end 
of exhaust pipe 


Carbon 
cup slle< tor 


of this equipment has been purchased 
by United Air Lines.—Erickson Prod- 
ucts Co., +3 Dore St., San Francisco, 
Calif. 


Pushbutton actuator for switches, desig- 
nated 4+MA and 5MA series, have high 
pre-travel to provide good feel and pre- 
vent accidental operation Actuator 
can be mounted through panels *s-in. 
to t-in. thick.—Micro Switch, Division 
of Minneapolis-Honeywell Regulator 
Co., Freeport, Il. 


Explosive valve for long-time storage of 
fluids or gases under pressure has max- 
imum operating pressure of 5,000 psi. 


and proof pressure of 10,000 psi. Weigh- 


ing 5 oz., unit is 34 in. long. Explosive 
squib, sealed in a chamber, is fired by 
$ amp.—Explosive Products Division, 
Conax Corp., 7811 Sheridan Dr., Buf- 
falo 21, N. Y 


Direct setting Electro-Limit gage works 
to 0.0001 in. without masters and also 
gives comparative over and under read- 
ings direct to 0.00005 in. on a full scale 
of plus or minus 0.001 in. Gage’s total 
range is 6 in. Squareness thread gaging 
fixture provides inspection range of 4-in. 
to 14-in. thread diameter, using inter- 
changeable roll holding plates and 
gaging rolls. Accuracy is approximately 
0.0002-in. total indicator reading at 
i4-in. diameter.—Pratt & Whitney Co., 
Inc., W. Hartford 1, Conn. 


Plastic-bound permanent magnets of 
intricate design can be mass-produced 
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JARE SMALL ASSEMBLIES 
A BIG PRODUCTION PROBLEM? 
Elgin can put your miniaturized accemblies 
into low-cost, volume production 


A first visit to Elgin’s assembly lines for miniaturized components is an 
amazing experience. You see the most modern equipment and 
methods applied to parts that are often nearly microscopic. You see 
skilled technicians deposit a day's production in a pill box. 
All of Elgin’s experience, personnel and facilities are at your service in . 
producing your miniaturized devices on a low-cost 
mass-assembly basis. Our engineer designers, too, 
are eager to work with you in solving space 
+ compression problems. Get the complete story 
on Elgin’s miniaturizing—from design 
to production line. Write or call today. 


Free Booklet Gives Facts 
Write today for “Practical Miniaturization” 
depuells Row Etzih makes*miniatyrization practical 


7 







Prectical 
EL sashna ee Doe | Minicturization 


ELGIN NATIONAL WATCH COMPANY 


ORDNANCE DIVISION ® ELGIN, ILLINOIS 











YGEN EQUIP 


eae * Scott Aviation products are known the world over for their 


high standards of perfection. Whether it’s an Aviox porcable oxygen unit 
for your company aircraft or a miniature oxygen regulator for a 
high speed jet fighter, you can be sure it’s the finest possible. 
For over 20 years Scott creative engineering has been solving difficult 
problems for military and civil aviation. Our engineering staff 
is at your service for consultation regarding your particular needs. 
Inquiries invited. 























SCOTT AVIATION CORP. 


275 ERIE STREET LANCASTER, N. Y. 
West Coast Office: Fulton-Ventura Bidg., 13273 Ventura Bivd., Studio City, California 
Export: Southern Oxygen Co., 15 West 57th Street, New York 19, New York 





by new method of manufacture that 
ilso makes it possible to press shafts, 
temperature pieces and 
bearings into the magnets. No ma 
chining is needed. The method also 
offers high-precision magnetic toler 
inces, low aging requirements, low 
cost.—Baermann-Nord Corp., Amherst, 
Ohio 


New Machine Speeds 
Aluminum Treatment 


Protection of aircraft aluminum parts 
against corrosion and abrasion is sped by 
use of a new machine, known as an 
\ufo Cycler, at ‘Torrance Location of 
Douglas Aircraft Co.'s El Segundo Di 
vision. [he machine also prepares metal 
surfaces for good paint adhesion. 

I'he Auto Cycler is said to require 
two-thirds the time of the method it 
replaces and uses only two immersion 
tanks instead of 10. It occupies 600 sq 
ft. of floor space, in place of the older 
method’s 2,000 sq. ft. 

Parts to be treated are racked and 
firmly anchored m the immersion tank, 
to keep them from moving while they 
re subjected to the action of high- 
velocity liquids. The wash treatment, 
rinse and air drying all take place in the 
ingle chamber. 

The technique was developed by the 
Plant Engineering and Materials & 
Process Engineering groups, and con- 
structed by maintenance department. 


NAA’s 
Selects California Site 

All atomic energy work of North 
American Aviation, Inc., will be cen- 
tered at Canoga Park, Calif., by its new 
division, Atomics International. When 
all transfers are complete, the new head- 
quarters will house approximately 1,000 
personnel. The division is now building 
a nuclear reactor for industrial research 
under contract from Armour Research 
loundation, Chicago, Il., and another 
for medical treatment and research for 
the University of California at Los An- 
geles Medical Center. 


compensation 


Atomic Division 
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engineers. 





Join the engineers who first applied the new area rule concept to 
aircraft design. Positions open for wing and fuselage designers, 
hydraulic engineers, stress analysts, flight test engineers, aerodynami- 
cists, thermodynamicists, vibration and flutter, and instrumentation 


Send resume to Engineering Personnel Dept. Interviews at Employment Office. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 


BETHPAGE + LONGISLAND + NEW YORK 


Designers and builders of supersonic F11F-1 Tiger (above), transonic F9F-8 
Cougar, Albatross amphibian, S2F sub-killer 


Now!...the NEW 


VIPing 


ROBINSON <=>» 


WIRE 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . Saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adijust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 
"” —for assembly line 
12 safety eg oon, $21.50 
” —for bench work, sub- 
assemblies, 12 = $20.50 


Unconditional Money-Back Guar- 
antee. Send for complete details. 


| ; RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


| Canadian Distributor,Gensales, Ltd., Malton,Ont. 





The “Happy VIP” is found throughout the 
world. He sits, swivels, slides, or reclines in 
his Burns Aero V.I.P. seat, arising only to 
move to another Burns seat or divan. A kit 
describing Burns V.I.P. seating for your air- 
craft is yours for the asking. Burns Aero 
designs and manufactures for the military, 
for national and international airlines and 
for a major portion of the N.BAA i } 
fleet. Write, wire or phone today # 1% 
for full information. ‘ 


of 


HA 


BURNS AERO SEAT CO. 





AVIONICS 


TRUE NORTH-secking gyro (I.), employing bearing-less suspension, and HIG integrating gyro (r.) are key inertial components. 


Part Ill 


Inertial Guidance: 


Component Design Challenges Industry 





By Philip J. Klass 


more 
inte- 


Ihe search for smaller and 
accurate gyros, accelerometers, 
grators, computers and servo systems 
the basic building blocks for imertial 
guidance of the most 
challenging problems to be found in 
the avionics field 

Although all of these components 
have long been used in flight control 
and navigation systems, the degree of 
precision and accuracy required for in 
crtial svstems is several orders of mag 
beyond the previous state-of- 


systems—iIs one 


nitude 
the-art 

This explains 
nation’s top engineers and scientists are 
searching for new ingenious mechanical 
and/or electronic inertial hardware 
Simultaneously, they are painstakingly 
trving to root out even infinitesimally 
small errors in present inertial compo- 


whv some of the 


nent designs 

Primary emphasis is on the problem 
of measuring and integrating accelera 
tion and that of establishing an accurate 
spatial, vertical, or north reference. 


Accelerometers 

Acceleration-measuring devices form 
the heart of all known inertial systems. 
At first glance, two possible design 
approaches suggest themselves for the 
iccclerometer: 


94 


©A pendulum, supported by a pivot 
bearing. The problems here are that 
friction in the bearing dulls the device's 
sensitivity and, for large accelerations, 
the pendulum moves through an arc 
so that it begins to measure an un- 
wanted component of gravity 
iddition to the 
vehicle 


icceler l- 


tion in desired linear 
acceleration of the 
e Linear accelerometer, consisting of a 
mass which is supported and restrained 
it Opposite ends by springs. Here the 
problem, in addition to friction, is one 
of obtaining a satisfactory spring gradi 
ent which device to 


will permit the 


range of acccicrations, 
varying as 100,000:1. If the 
spring is stiff enough to withstand high 


measure a wide 


much as 


iccclerations, then creep and hysteresis 
errors become a problem 

During a recent talk before the New 
York section of the Institute of Radio 
Engineers, Dr. Bernard Litman of 
American Bosch Arma Corp. suggested 
the possibility of using a spring with 
low stiffness, and supplementing this 
with “an clectrical spring.” Although 
Litman declined to claboratc, he ™ 
ported that Arma has developed a small 
¢ ipabk ot 


veceleromcter which — is 





integrators. 





“fee ° 
Easy to Conceive, Difficult to Deliver 

“An inertial guidance system is like a baby. 
deliver,” according to one expert on the subject. 

The fundamentals of inertial guidance are straightforward (if not simple), and at 
first glance the problem of designing a system does not seem too imposing. How- 
ever, the problem of converting a paper design into practical hardware of reasonable 
accuracy, size and weight, hinges upon a company’s ingenuity in designing extremely 
accurate inertial components—gyros, accelerometers, servo meters, computers and 


These must be designed to an accuracy which is a new experience for many firms, 
yet must be sufficiently rugged to be able to operate in the difficult environment 
encountered in high-speed missiles and aircraft. 

Once past this hurdle, the next problem is one of being able to manufacture the 
inertial components. At least a couple of firms reportedly have been trapped by the 
tricky requirements of their designers’ developments. 

Inertial components, the key to successful inertial guidance, are the subject of 
this third article in Aviation Week's four-part series. 


It’s easy to conceive, but difficult to 
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friction, 
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Motor 
arma ture 
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(mass) 


Electric-spring type 
accelerometer 














ACCELEROMETER, shown schematically, employs a d.c. motor 
to provide “electric spring” with varying tension. 


measuring accelerations as low as 
0.000005G. 

One possible application of this 
“electrical spring” technique involves 
the use of a small d.c. motor. A mass 
or pendulum is attached to the external 
motor case, and the case itself is sup- 
ported by two low-friction bearings, as 
shown in the sketch above. 

When the device is subjected to a 
linear acceleration, the external case 
and its mass will rotate slightly, as 
shown in dotted lines in the sketch. 

If electric power is then applied to 
the motor’s armature, of the proper 
polarity to cause the armature to rotate 
in the opposite direction to the move- 
ment of the external case, the armature 
will exert a torque which attempts to 
return the case to its original center 
position. , 

The greater the voltage applied to 
the motor armature, the greater its 
speed, and the higher the torque it will 
apply to the external case. If the volt- 
age is increased until armature speed is 
sufficient to exactly return the case and 
pendulum to their center position, then 
the armature voltage will be propor- 
tional to the linear acceleration to 
which the device is being subjected. 
The device thus functions as an accele- 
rometer, with the voltage applied to 
the motor armature being proportional 
to acceleration 

Because the case-pendulum is always 
returned to its center position as soon 
as it is subjected to an acceleration, it 
operates over a limited travel so that 
it measures linear acceleration and is 
not subjected to unwanted gravity 
effects. 

Such an accelerometer might employ 
a set of electrical contacts or other pick- 
off arrangement which senses any dis- 
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placement of the motor case-pendulum 
from center, and then applies a voltage 
to the motor armature, increasing its 
magnitude until the case returns to its 
center position. 


Integrating Accelerometers 


One promising hope for cutting 
weight and complexity of inertial sys- 
tems is the use of “integrating accelero 
meters.”” These are devices whose out- 
put signals are proportional to vehicle 
velocity, instead of acceleration. Inte- 
grating accelerometers are under “‘ex- 
tensive development and may supplant 
the simple accelerometer,” Dr. Litman 
told the IRE meeting. 

Several possible design approaches to 

an integrating accelerometer, cited by 
Dr. Litman, include: 
¢ Resonating vibrating device, whose 
resonant frequency changes with the 
application of an acceleration force. 
Because deviation from resonant fre- 
quency varies directly with acceleration, 
it only is necessary to count the total 
number of cycles “lost or gained” over 
a time interval to obtain the integral 
of acceleration, or the change in vehicle 
velocity. 
e Unbalanced gyroscope, whose unbal- 
ance makes it sensitive to acceleration. 
Any acceleration about the sensitive 
axis produces gyro precession (displace- 
ment) at a rate proportional to accelera- 
tion. This makes the total angle of 
gyro displacement proportional to the 
integral of acceleration—hence propor- 
tional to vehicle velocity 

Minneapolis-Honevwell is making 
such an integrating accelerometer, a 
spokesman told Aviation Week. In 
the M-H unit, a single-axis-of-freedom 
gyro, with built-in’ unbalance, is 
mounted on a motor-driven turntable 





INTEGRATING ACCELEROMETER, made by Minneapolis-Honey- 
well, uses unbalanced single-axis gyro on servo-driven platform. 


in such a fashion that rotation of the 
turntable causes precession of the gyro 
in the same wa\ external 
acceleration. (See cutaway, above.) 

When the unit is exposed to an 
acceleration, the gyro precesses propor- 
tionately. This displacement causes a 
small gyro pick-off to generate a_pro- 
portional signal which is amplified and 
applied to a motor. This starts driving 
the turntable and such a 
direction as to generate counter-acting 
precession torques in the unbalanced 
evro 

When turntable velocity and the pre- 
cession torque it produces are sufficient 
to return the gyro to neutral, the turn- 
table velocity is then proportional to the 
external acceleration being measured 
he total displacement of the turntable 
from neutral is the integral of this 
acceleration, or vehicle velocity. 

M-H makes the unit cither with a 
helical potentiometer pick-off or a 
digital disk-type signal generator. 


as does an 


its gyro in 


Integrators 


The technique of integration is not 
new to the avionics designer. However, 
the extreme accuracy requirements of 
inertial systems tax the techniques pre 
viously used in airborne equipment, 
while the rigors of the airborne environ 
ment make it difficult to use techniques 
commonly employed in lab-type equip 
ment, such as analog computers. 

One of the most familiar types of 
integrators is an a.c. tachometer gen- 
crator 

The tach generator normally is used 
in a circuit wher« 
it such a speed that it generates an a. 
voltage which always equals and cancels 
out the voltage (signal) it is intended 
to integrate, 1.¢. 


it is caused to rotate 





SETS THE STANDARD FOR: 


Vinyi-Coatep Cotton « NYLON « Giass CLoTH « DYNEL 


Custom Engineered to your specifications for: 


* Wing covers 
* Canopy covers 


* Wheel housings 
*% Guided missile covers 


* Insulation and trim cloths 
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NIGROBRAL 


High Temperature Brazing Cuts Joining Time and Costs 


Nicrobraz and our dry hydrogen fur- 
naces made possible the brazing of this 
diffuser casing assembly in one opera- 
tion, with no distortion or oxidation. 
If you must join (or harden, or anneal) 
stainless steel, then our three stainless 
processing plants can help you to 
perform experimental and production 
stainless steel processing and brazing. 


Nicrobraz, a Wall Colmonoy product, 
produces brazed joints in stainless steel 
assemblies that equal the parent metal 
in tensile strength at 2000° F., and 
are corrosion and oxidation resistant. 
Available as powder, rod, shim stock, 
paste, and wire. Write for the Nicrobraz 
brochure. It covers both the alloy and 
the facilities available. 


STAINLESS PROCESSING DIVISION 


WALL COLMONOY CORPORATION 
19345 John R Street * Detroit 3, Michigan 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa., CALIFORNIA: 1565 Bluff Road, Montebello, Cal 


acceleration or velocity for an inertial 


system 

Under such conditions, the speed of 
tach generator armature rotation 1s 
proportional to its output voltage and 
hence to the signal to be integrated. 
Vherefore, the total number of revo- 
lutions made by the armature over a 
period of time is proportional to the 
integral of the acceleration or velocity 
signal. 

In actual inertial systems, the large 
range of acceleration signals which must 
be accommodated imposes the need 
for a much higher order of accuracy 
than in other types of airborne equip- 
ment. 

Litman reported that 
developed a two-stage tach 
to overcome this problem. The two 
tach generators operate at different 
speeds and voltage ranges, with a suit- 
able scheme for switching from one to 
the other. 

Another analog-type integrator is the 
d.c. integrating amplifier. This requires 
1 high-gain amplifier, employing a feed- 
back loop through a capacitor. The 
capacitor’s leakage current, dielectric 
hysteresis and capacitance drift must 
be low to meet imertial system 
racies, Litman pointed out 

Digital-type integzators 
be used, particularly for accelerometers 
of the resonating type (described previ 
ously), where integration can be per 
formed by counting impulses, cycles, or 
other “events.” 

With a digital integrator, almost any 
desired degree of accuracy can be ob 
tained easily, whereas in analog-type 
integrators, the required accuracy often 
seriously strains the state of the design 
and manufacturing art. 


Arma _shas 
generator 


icCu- 


might also 


Gyroscopes 


Two basically different tvpes of gyros 
are finding application in imertial sys- 
tems. There are strong differences of 
opinion between the proponents of 
each type as to which is best suited for 
the job. The two types are 
e Displacement (free) gyro: This is a 
refined, super-accurate version of the 
conventional gyros long used in aircraft 
as artificial gyro-compasses 
and to provide signals to automatic 
silots. It makes use of the gyro’s in 
beent characteristic of attempting to 
maintain its spin axis fixed in space 
The gyro is mounted on gimbals which 
give it two-degrees of freedom 
e Integrating (HIG) gyro: This , post- 
war development of Massachusetts In- 
stitute of Technology’s Instrumentation 
Lab is an adaptation of the familiar 
rate gyro. Both have only a single de- 
gree of freedom 

In a rate gyro, any displacement of 
the gyro and its gimbal about their free 
axis is opposed by springs in such a way 


horizons, 
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that the greater the displacement, the 
greater the spring tension. 

When such a rate gyro is mounted in 
an airplane or missile so that its input 
axis corresponds to the vehicle’s yaw 
axis, any yawing rate of the vehicle will 
create a gyro precession torque propor- 
tional to this yawing rate. This m turn 
will cause the gyro to be displaced from 
neutral until the restraining spring ten- 
sion just equals (and cancels out) the 
precession torque. 

At such time, the total displacement 
of the rate gyro from neutral will be 
proportional to the airplane’s yawing 
rate. A suitable pick-off on the rate 
gyro develops an output signal propor- 
tional to this displacement. 

In the HIG (hermetically sealed in- 
tegrating gyro), viscous damping replaces 
the spring restraint of the rate gyro. 
As a result, the restraining force exerted 
by the viscous damper is proportoinal 
to gyro precession rate, instead of be- 
ing proportional to precession displace- 
ment, as in a rate gyro. 

If a HIG gyro is mounted in an air- 
plane in similar fashion to the previous 
example, yawing motion of the airplane 
will cause the gyro to develop a preces 
sion torque which (like the rate gyro) is 
proportional to the rate of airplane 
vawing. However, because of the vis 
cous damping, this torque results in a 
gvro gimbal turning rate (instead of dis- 
placement) which is proportional to 
the vehicle’s vaw rate. 

Since the gvro is precessing at the 
same rate as the airplane is vawing, the 
integral of gyro precession rate over an 
interval of time (total gyro displacc 
ment) is proportional to the integral of 
airplane yawing rate over the same inter- 
val of time, and hence proportional to 
total airplane displacement. Thus, by 
sensing airplane yaw, pitch or roll rate 
and integrating it, the HIG gyro ef- 
fectively measures the aircraft's total 
displacement about the same axis. 

A schematic of an HIG gyro, shown 
below, illustrates the gyro’s input axis 
(IA) which, when subjected to an 
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INTEGRATING gyro, shown schematically. 
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WHIRLPOOL-SEEGER 


IS AN ECONOMICAL SOURCE FOR 
QUALITY, AIRFRAME SUBASSEMBLIES . . . FAST 


Just as we produce B-47 ailerons for Doug- 
las and Lockheed, Whirlpool-Seeger La- 
Porte Aircraft Division can produce quality 
airframe subassemblies for you. Our 263,- 
000 sq. ft. plant is geared to high-speed 
schedules . . . equipped with the finest pro- 
duction facilities . . . staffed with complete 
and experienced design and engineering 
departments. 

If you need production in a hurry .. . let 
us show you how Whirlpool-Seeger can 
supply your requirements economically, in 
any volume, on even the tightest schedule. 
Write, wire or phone today . . . qualified 
representatives are available to consult with 
you anytime at your Convenience. 


Send for Illustrated | 
Booklet 


Complete information 
on Whirlpool-Seeger 
production and man- 
power facilities. 


FACILITIES 
TO MEET 
EVERY NEED... 


TOOLING 

METAL FORMING 
METAL FABRICATION 
HEAT TREATING 
ANODIZING 
MACHINING 
FINISHING 
ASSEMBLING 


DEVELOPMENT and 
DESIGN ENGINEERING 


RESIDENT AIR 
FORCE INSPECTION 


a . o e 
La Porte Aircraft Division 
WHIRLPOOL-SEEGER CORPORATION 
DEPT. C, LAPORTE, INDIANA 





STATISTICAL 
ACCELEROMETERS 


MODEL 101 
FOUR CHANNEL 


MODEL 102 
FIVE CHANNEL 


Sensing and Counting 


APPLIED 
ACCELERATIONS 


These compact, lightweight in- 
struments make it easy to tell how 
many times an aircraft is subjected to 
accelerations equalling or exceeding 
specified values. 

Range ....2.5 to 10.0g absolute, 
higher levels on special order 
Calibration Accuracy ....+ 0.22 
Frequency Response 0 - 10 cps 
flat within 10% 
Model 101 - four; 
Model 102 - five 
Mw ACCELERATION-SENSITIVE Gm 


SWITCHES FF | ™ 


For missile control ‘= 
i’ - 


and instrumentation, 
safety devices, and 
industrial applications. ” 
Snap-acting iil 
switches set precisely 
to open or close at a 
specified level of ac- © a 
celeration. _Momentary-contact type, 
Model 131, and manually reset type, 
Model 132, are shown. Also available 
with integral time-delay relay, in die- 
cast, explosion-proof cases or in her- 
metically sealed housings. Standard 
rating: | amp. inductive and 2 amp. 
resistive at 30 volts d-c. 
Write for data sheets on accelerometers 
and acceleration-sensitive switches. 


WAXSON 
INSTRUMENTS 


47-37 Austell Place 


Channels 


Long Island City 1 New York 
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angular velocity @:, causes the gimbal 
to rotate. A small signal generator or 
pick-off (SG) measures total displace 
ment angle through which the HIG 
gimbal moves. This is proportional to 
the total vehicle displacement. Viscous 


iS a 


damping is shown schematically 

Attractive Characteristics 
lhe HIG gyro has performance chat 

it extremely at 


-stabilized plat 
hese in 


acteristics which mak« 
tractive for use In gvr 
forms for inertial systems 
clude 
© Low drift. Some of the 
such as the HIG-6, reportedly have ran 
dom drift rates as low as 0.02 degrec 
per hour. This extremely low drift rate 
is due to the fact that the gvro is floated 
in a dense fluid which largely relieves 
the load on gyro gimbal 
greatly reducing the drift-causing effects 
of spurious friction in the bearings 
e Extremely sensitive. Pick-offs used in 
HIG gyros are capable of detecting dis 
placements of the gyro as small as 1/600 
yof a degree. 
he Wide range. HIG gyros can be used 
\", measure a of angular 
jrates. For example, the HIG-+ unit 
tmade by Minneapolis-Honeywell _ re- 
fportedly can integrate input rates over 
ia range of 10° to 10 radians per second 
The number in the gvro designation 
(i.e. HIG-4, HIG-5, HIG-6) refers to 
ithe angular momentum of its flywheel 
‘The HIG-4, for instance, has an angular 
jmomentum of the order of 10° gt 
cm.*/sec., while the HIG-5 has an angu 
jlar momentum of approximately 10°. 
Until recently, it was thought that 
ithe larger the angular momentum, the 


larger gvros, 


bearings, 


wide range 


“lower would be the gvro’s drift rate and 


the greater its sensitivity. Experience 
now indicates that this theoretical ad 
vantage of larger size is not always 
achieved in practice 

Smallest integrating gyro developed to 
date is the HIG-3, designed by Green- 
leaf Mfg. Co. Other major HIG gyro 
manufacturers include Minneapolis- 
Honeywell Regulator Corp. and Reeves 
Instrument Corp. and Kearfott Com- 
pany. 

When HIG gvros are used in an in- 
crtial stabilized platform, one gyro must 
be used for each axis which is to be 
stabilized. For example, a_three-axis 
platform requires three HIG gyros 

lo illustrate the operation of a 
HIG-stabilized platform, consider the 
simplified single-axis platform shown 
above, night 

Assume that this platform is installed 
in an airplane, and aligned with its yaw 
axis. Also gust suddenly 
changes the airplane's heading bv, sav, 
10 degrees, in a counter-clockwise di 
rection. As soon as the urplanc¢ starts 
to change heading, the HIG gyro will 
instantly sense the angular velocity and 
will be precessed about its gimbal axis 


issume that 





Amplifier 


Command inputs 


1 cH 


1A 16: 
wo, BAY 


Platform 
Geor trim 
Base 


Gyro cose Servo motor 


HIG Gyro stoabilized- 
platform 











STABILIZED platform (single axis) em- 
HIG) gyro 


ploying an integrating 


it a proportional rate (see sketch). 

This displacement will cause the 
HIG gyro pick-off (SG) to generate a 
signal which is amplified and then ap 
plied to a servo motor on the stabilized 
I'he motor proceeds to drive 
the platform in a clockwise direction 
(opposite to plane’s movement). This 
platform rotation will cause the HIG 
gyro to be precessed in the opposite 
direction. When the gyro spin axis has 
been precessed back to its original neu 
tral position, the platform will have 
been rotated back through an angle of 
10 degrees. 

he signal from the pick-off will drop 
to zero, the motor will stop, and the 
HIG and platform will again be 
oriented in their original azimuth 
positions. 


Feedback to the HIG 


An important characteristic of the 
HIG for inertial system use is that it 
can also be precessed by application of 
an electric command signal, without any 
external rotational velocity, being im- 
parted to its case as in the previous 
cxample. 

This is accomplished by means of a 
small torque generator (TG) built into 
the gyro (sketch above.) 

When a voltage is applied to this 
torque generator, it creates precession 
torques just as if the gyro case and plat- 
form were being rotated. If the HIG 
also is being subjected to an external 
mgular velocity as well as having a 
signal applied to its torque generator, 
the two precession torques thus cd 
veloped will add algebraically and the 
net torque will determine gyro gimbal 
displacement 

lo illustrate the operation of a com 
mand signal input, assume that a HIG 
single-axis sta 


platform 


gyro is mounted on a 
bilized platform as before and that th 
device is not subjected to any external 
angular velocity. Now assume that a 
signal is applied to the HIG torque gen- 
erator. This will cause the gyro to start 
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to precess at a rate proportional to the 
applied signal voltage. As soon as this 
happens, the gyro pick-off develops a 
implified, applied to 
ihe servo motor and starts the platform 
rotating 

his angular 


signal which 1s 


rotation of the HIG’s 
cxternal case, the same as if the airplane 
itself were yawing, produces a counter- 
within 
achieves bal 


acting precession the 


LHIG. When the 
ance, the platform will be rotating at a 
rate which is just sufficient to gencrate 
1 precession torque which is equal and 
opposite to that developed by the torque 
generator. At such time, the stabilized 
platform’s angular rate will be propor- 
tional to the input signal applied to the 
torque motor, and hence its total dis- 
placement over a period of time will be 
the integral of the input command sig- 
nal. 

As pointed out previously (AW Jan. 
9, p. 42), in the 54-minute pendulum 
tvpe of inertial system, that portion of 
the stable platform which mounts the 
accelerometers must be rotated at the 
same angular velocity as the carrving- 
vehicle moves around the earth, or else 
must be rotated through the same angu- 
lar displacement as the vehicle moves 
around the earth. This is necessary to 
keep the accelerometers continuously 
aligned in a horizontal position where 
they can not measure unwanted gravity 
acceleration. 

If HIG gyros are used to stabilize 
the accelerometer mount, then the in- 
tegrated output signal from an accel- 
crometer, which is proportional to the 
vehicle’s angular velocity, can be intro- 
duced into the HIG’s torque motor. 
This will cause the HIG to precess and 
the acceleromter platform to rotate at 
the identical angular velocity of the 
vehicle about the earth, providing that 


torquc 
svstem 








MOVING COIL 
TORQUE R 


CUTAWAY drawing of HIG gyro made by 


svstem scale factors are 


iected. 


properly sx. 


Displacement Gyros Gain 


Although the HIG gyro’s character 
ististics have led to its wide use in many 
inertial systems, recént developments in 
the older type of displacement gyro 
have led some companies, like American 
Bosch Arma Corp., to venture off the 
well-beaten HIG path. 

Arma has developed a two-axis dis 
placement type gyro, whose novel con 
struction reportedly reduces gyro drift 
to 0.1 degree per hour. Arma_ has 
achieved this low drift rate by using 
complete flotation of the inner gvro ele- 
ment and substituting thin wire fila- 
ments for the gimbal bearings 

By floating the inner gvro element, 





STABILIZED AXIS 


ARMA GYRO ELEMENT, floated in liquid, uses thin centering wires to keep floated element 
aligned to outer case, eliminating bearings whose friction causes drift. 
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Minneapolis-Honeywell shows construction. 


its weight is shifted from the normal 
gimbal bearings or pivots to the liquid 
except for a minute amount resulting 
from lack of perfect buoyancy). With 
the inner gyro clement thus supported, 
it is only necessary to provide very thin 
wire filaments to keep the inner ele- 
ment centered, eliminating previously 
used bearings whose spurious frictions 
cause random drift 

A spherical shell containing the gyro 
motor and flywheel is attached to an 
inner gimbal by means of these thin 
filaments, and this gimbal in turn its 
attached to an outer shell by the same 
means (see sketch, below left). 

The volume between the inner and 
outer shells is filled with the flotation 
liquid and the gyro element is then 
mounted on its own, two-axis stabilized 
platform, powered by two servo motors. 


Substituting Known for Unknown 


Any displacement of the outer case 


relative to the inner gyro clement, 
which attempts to maintain its position 
fixed in space, results in a slight twist 
f the supporting wire filaments 

\ pick-off located on the external 
shell instantly senses this displacement 
md generates an “error signal” which 
is fed to the stabilized platform servo 
notor. This causes the motor to rotate 
the platform and outer gyro shell, un- 
til the outer shell is again aligned to the 
nner element, thereby untwisting th 
supporting filaments 

hus the platform always follows the 
gvro in angular position and functions 
s a power-driven space stabilized plat- 
form of high precision, Arma’s Dr. Lit- 
man says. Consequently the supporting 
wire filaments always are maintained at 
essentially zero-angle twist 

Explaining the basic advantage of 
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Hughes-equipped T-29 “‘flying 
laboratory’ for systems evaluation. 


Flight evaluation of advanced | interceptor electronic system uses unique approach. 


T-29 
“INTERCEPTOR” 


THE DEVELOPMENT OF AIRBORNE 
ELECTRONIC SYSTEMS REQUIRES 
THOROUGH FLIGHT EVALUATION OF 
BREADBOARD AND PROTOTYPE EQUIPMENT 
PRIOR TO FINAL DESIGN. AT HUGHES 
SYSTEMS FOR INTERCEPTORS ARE FIRST 
TESTED IN “FLYING LABORATORIES” IN 
WHICH THE EQUIPMENT IS READILY 
ACCESSIBLE TO SYSTEMS TEST ENGINEERS. 


One interesting problem recently confront- 
ing Hughes engineers was that of evaluating 
the requirements imposed upon the pilot of 
a high-speed one-man interceptor. This arose 
in the development of a new integrated clec- 
tronic system to control several phases of an 
all-weather interceptor’s flight. Be 
rtance of providing 


SYSTEMS ENGINEERS 


function Required are engineers with a basic interest 
erceptor pilot. Systems test enginc in in the system concept, who have the ability 
SY h ) vis n ze his pr »bler s } his to ¥ yi ' . ’ ilu n1o1 t chniqu s ind 
ert I should 


erformance, idapt the cockpit conduct highly controlled tests 


t 
I 
F 
t 


» the natural abilities of the human pi be able to resolve complex circuitry prob- 
The result will be a much better “fit” of pilot lems, and have sufficient resourcefulness and 
and electronic system prior to final flight follow-through to carry a difficult program 
testing in the tactical interceptor. to its ultimate goal, 


Scientific Staff Relations 


HUGHES 


RESEARCH AND DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 
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PRINCIPLE OF ARMA’S NORTH-SEEKING GYRO is shown above. Gyro spin axis will 
depart from perpendicularity to the vertical due to carth rotation (top), unless gyro spin 
axis is aligned parallel to earth’s spin axis (below). 


this design, Litman savs: “We've sub 
stituted a known spring torsion con- 
stant for unknown and unpredictable 
bearing frictions of conventional gyros.” 

It is safe to assume that the new 
gyro is being applied to some of Arma’s 
inertial system developments, although 
company spokesmen decline to com 
ment. 

Arma has disclosed, however, that 
the new gyro design has been applied 
to a novel gyro-compass which secks out 
true north, instead of aligning itself to 
magnetic north as in conventional air- 
craft gyro-compasses. This obviously is 
a verv useful characteristic for an in- 
crtial system which must maintain its 
accelerometers oriented in a_ north- 
south and east-west direction. 

Arma has built an airborne version 
of its north-seeking gyro-compass, 
weighing 23 lb. and measuring only 
9 in. in diameter by 104 in. high, in- 
cluding all accessories and controls 
(see photo, p. 94) 

Although new to aviation, the prin- 
ciple of the north-seeking gyro-compass 
has long been used in very large ship- 
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board gyros, Arma says. The technique 
requires an extremely accurate, low 
dnft gyro, which until recently could 
not be achieved in a size small cnough 
to permit its use in airborne vehicles, 
Litman savs. 

Another interesting aspect of the de 
sign is that carth’s rotation, which is a 
source of error in an ordinary (unslaved) 
displacement gyro, is the thing which 
cnables the Arma unit to seck out true 
north. 


Principle of Operation 


lo illustrate the operation of the 
north-seeking gyro, assume that a gyro 
were placed on a table located on the 
earth’s equator, on a_ north-south 
meridian running through New York. 
Suppose also that the gyro spin axis is 
aligned so that it points east-west and 
simultaneously is horizontal—at right 
angles to a pendulum indicating the 
(vertical) direction of gravity, as shown 
in sketch above. 

Three hours later, when the earth 
has rotated through an angle of 45 
degrees, the gyro spin axis will no longer 
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General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECTRICAL QUANTITIES 
Voltmeters and Ammeters 
Frequency Meters 
Wott-Var Meters 
Line Test Sets 


ENGINE SPEED 


Tachometer Generators 
Tachometer Indicators 


POSITION 


Transmitters 


Indicators 


FUEL FLOW 


Transmitters 
Indicators 
Power Supply 


NAVIGATION 


Directional Compass Systems 
Remote Compass Transmitters 
Gyros 


LIQUID LEVEL 


Transmitters 


Indicators 


TEMPERATURE 


Servo-indication Systems 
Thermocouple Assemblies 


Thermocouple Harnesses 


COMPONENTS 
Position Elements 
Speed Elements 
Servo Motors 
Temperature Elements 


Gyro Motors 
TRANSFORMERS FOR AIRCRAFT 


For further information on any of the 


complete line of General Electric 


aircraft instruments, contact your 
nearest G-E Apparatus Sales Office 
or write Section 586-9, General Elec- 
tric Company, Schenectady 5, N. Y. 
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New U.S. Concept for 


TOTAL DEFENSE 


In this age of awesome airborne nuclear 


weapons, a vast umbrella of airborne electronics will safeguard 


our nation against sneak attack 


BELOW—A WEAPONS SYSTEM IN ACTION. An electron- high-flying ar yww-flying enemy aircraft 
ics-laden Super Constellation early-warning plane (A), patr« r our search radar (C) and heig radar bean 
ym our shores and bor- of invaders, the r lane alerts our inter rs (E), which swarm 


outermost defense perimeter hundreds of miles , whi 
» intercept and 


ders, from its high altitude can “‘see’”’ beyond the horizon and detect both aloft and are radar dec ough fog or darkness t 








LEFT—EARLY-WARNING RADAR PATROL. Desig- 
nated the WV-2 by U.S. Navy and EC-121 by USAF, these radar- 
domed Lockheed Super Constellations carry six tons of electronics 
and a 31-man crew. Super Constellations are ideal for this duty be- 
cause of their famed all-weather stability and extremely long range. 


Farsighted Pentagon planning and recent 


amazing technological dev clopments by 

U.S. science and industry are rapidly mak- 
, 

ing our nation’s TOTAL DEFENSE system the 


most formidable in all history. 


Lockheed’s role in implementing our new 
Weapons System concept and in Systems 
management, is an important one. Thou- 
sands of Lockheed military aircraft, of nine 
widely different types, are already in serv- 
ice. Other advanced planes, missiles and 
electronic guidance devices are in produc- 
tion, undergoing tests or on the drawing 
boards at Lockheed. And Lockheed’s plo- 
neering leadership in design and develop- 
ment of airborne electronics will continue 


to contribute heavily to TOTAL DEFENSE 


destroy the attackers with high-speed rockets or missiles. Any enemy 
: our barrier patrol areas would be detected by shore- 


and Ground Observer Corps outposts contin- 


uously manned by patriotic civilians helping to keep our nation free. 


ABOVE—ROCKET-FIRING STARFIRE INTERCEP- 
TOR. First of the almost-automati ll-weather interceptors, 
the Lockheed F-94C Starfire is an example of Lockheed’s leadership 
in the design and development of airborne electr« s. This dead 
defender and other interceptors 1 { 


STILL-SECRET F-104 SUPERSONIC 
JET FIGHTER. (Photo not yet sed A 
high-ranking USAF officer t l 
“This ht 

dent that it 

in the air, at 
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California Division, Burbank, Calif. 
Georgia Division, Marietta, Ga 
Missile Systen on, Var 
Lockheed Air Terminal, Burbank 
Lockheed Aircraft Ser e, Burba 


LOOK TO LOCKHEED FOR LI HIP 


A CAREER IN MILITARY AVIATION 
ASSURES A FINE FUTURE FOR YOUNG 
MEN OVER 17 SEE YOUR NAVY OR 
AIR FORCE RECRUITING OFFICER 





THE HEART OF THE HOMING SYSTEM 


‘Doelcam— 
Master-precision Gyroscopes 


DoELcaM Master-precision Gyroscopes and Gyro Stable Platforms are standard 
equipment in many of today’s missile and aircraft stabilization and guidance systems. 
Shown here are three standard models. Specialized versions of these models or 
completely new designs can be produced in quantity to suit your requirements 
exactly. Avail yourself of the same engineering know-how that has successfully 
designed gyros for the LARK, METEOR, TALOS, RASCAL, BOMARC and 
LACROSSE Missiles and the same production team that has made DoELCAM the 
largest single producer of gyros for the bombing and navigational computer used 
in the B-36, B-47 and B-52. We invite your inquiry. 








Cageable Free Gyroscopes, Type CFG-P (Poten- 
tiometer Pickoff) and Type CFG-S (Synchro 
Pickoff) for guided missile instrumentation and 
control systems. These gyros measure angular 
deflection about either one or both gimbal axes. 
The rugged simplicity of the caging mechanism 
and the rail-type mounting enable these gyros to 
withstand severe shock and vibration. Weight 
— 5% Ibs. Size — 51%” long x 4%” diameter 
(exclusive of mounting flange). Drift—less than 
4° per minute. Remote caging and uncaging. 
Write for Bulletin CFG. 11 


Rate Measuring Gyroscopes, Type K for guided 
missile control and homing systems and flight 
evaluation of military aircraft. These models 
measure absolute angular rates where high accu- 
racy and superior dynamic response are essential. 
Linear output signal proportional to input rate 
within 0.25% of full scale. Withstand 100G 
shock in any plane and 15G vibration up to 
2000 cps. Weight—3% Ibs. Size—5%” long x 
3.20” diameter. Write for Bulletin KG. 1] 





Rate Measuring Gyroscopes, Type JR for tactical 
weapon systems requiring less than one minute 
warmup. Incorporate damping compensator for 


‘Doelcam_ 


SOLDIERS FIELD ROAD 
A DIVISION OF ancien | BOSTON 35, MASS. 


Instruments for Measurement and Control 


Synchros « Gyros « Amplifiers +* Microsyns ¢ Servo Motors 
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constant damping ratio without heater. Linear 
output signal proportional to input rate within 
0.25%. Withstand 50G shock, 15G vibration 
up to 2000 cps. Angular Momentum — 10 
gm.-cm.2/sec. Size 3%” long x 2.0” diameter. 
Write for Bulletin JR, 11 





be at right angles to the pendulum 
(ig. B). Because the gyro maintains its 
position fixed in space while the earth 
rotates, the angle between the gyro spin 
axis and the pendulum would be equal 
to the earth’s rotation, or 45 degrees 
(assuming no gyro drift). 
If, however, the gyro’s spin axis is 
initially aligned along a longitude mend- 
ian (true north), as shown in Fig. C, its 
spin axis will always remain at right 
angles to the pendulum (vertical) de- 
spite rotation of the earth, as shown 
in Fig. D. 
Thus, the spin axis of a gyro-compass 
will appear to “drift” from perpendicu- 
larity to a pendulum, unless its axis is 
aligned parallel to the earth’s spin axis 
(pointing along a longitude meridian). 
Che magnitude of this drift from the 
vertical will vary as the cosine of the 
latitude at which the gyro-compass is 
located. For example, the drift angle bj . . 
will be a maximum at the equator, de- Com ines For the First Time 
creasing to zero at high latitudes. (For : 
this reason the north-seeking character- 


istics are usable only up to latitudes of 
about 80 degrees.) 


Two-Axis Platform (All Bases) 


Ihe north-secking gyro is mounted 
on a two-axis stabilized platform, with 
the gvro aligned so that one axis meas 
ures azimuth (heading) angle, whik 
the other measures tilt angle of the 


ro relative to the vertical. Signal 
th vro_ pick-ofts keep the sta 
zed platform aligned relative to th« 
. ] des ril | 


previoush ibex 


dulum hangs below tl 
pam hangs beiow the (Boundary Layer Control) 


rm ontinuously indi 


= of al 


It is with pride that Stroukoff Aircraft 
me 5 = is producing for the United States Air 
earth's spin axis Force the most efficient advanced 
stabilized platform assault air transport in the history of 
ht ang) the military aviation 


evro itself has ex- ; 
° This development combines slow 


= landing speeds through means of the 
Hiscn : a’ un axis from Boundary Layer Control system, and 
rpendicularity to the pendulum re includes the Pantobase installation, 
ults from the effect of carth’s rotation both designed by Stroukoff Aircraft 
in indication that the gyro spin axis Corporation 
not perfectly aligned parallel to the Tin 008-0.) le chile to tend ond tehe- 
earth's spin ixis and hence not pointing off from unprepared surfaces such os 
true north rough terrain, sand, snow, ice, ordi- 
When this happens, the pendulum nary runways and to operate from 
generates a signal which causes the sta water as well. It will do so at low 
bilized platform to rotate back to a po speeds never before possible with air- 
ition of perpendicularity to the pendu- craft of its weight; and in half the 
lum, and this causes the gvro spin axis area needed by its prototypes. 


om drift, th 


to be precessed back into alignment 
with the earth’s spin axis. 


Vehicle Velocity Must be Known 
One problem arises when the gyro 
compass is used in a moving vehicle, Trou. 0 


because the gyro is unable to distinguish 


vehicle velocity from earth’s rotation, Aircraft Corporation 


and senses the vector sum of the two. 
Thus a high vehicle velocity in the WEST TRENTON NEW VERSEY 
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JUST OUT—1955-56 | 
edition of Jane's 

All the World's 
AIRCRAFT! 


figures, and de- 
world’s civil 
aircraft 


Facts, 
tails on the 
and military 





over 1000 
lilustrations 


Edited by Leonard Bridgman 


“Look it up in Jane's” is a phrase which has be- 
come a symbol for the accuracy and authority 
of this work throughout the aviation world. 
This latest edition gives you data on aircraft 
used by 29 nations. With information assem- 
bled from every corner of the JIANE'S 
gives you the facts on the design, performance, 
and operation of jet fighters and bombers pro- 
pellor-driven craft, helico pilotless craft, 
lighter-than-air types of 

Plus a world-wide other 

progress 


The 


globe 


ships, al 
surve 


gives you all available 
ind figures on type, wings, fuselage, tail 
gear, power plants, accommoda- 
irmament equipment dimensions, 
weights, loading, and performance of each air- 
plane, In addition to hundreds of photographs, 
there are also three-view general arrangement 
drawings of practically all of the airplanes 


Aircraft Section 


landing 


The section on engines brings you data on types, 
compressors, compressor housings, combustion 
chambers, turbines, 
haust cones, fuel 

tems, lubrication 

ing fuels dimensions, 
and many other factors 





New edition includes 


data on— 


In addition, this book 
brings you the aircraft 
markings of the world, 
details on international 
aeronautical organiza- 
tions, facts on official 
world’s records, tabulat- 
nformation on the 
airlines of every coun- 
try three-view general 
arrangement drawings 
of most of the aircraft 
and a chronological list 
of first flights made by 
aircraft during the year 
See this book before you 
decide to buy. Just fill 
out coupon below and it 
will be sent to you for a 
free examination. 


10 DAYS’ FREE EXAMINATION 
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north-south direction will cause the de- 
vice to “think” that the earth’s spin axis 
has been tipped slightly, unless suit- 
able compensation for vehicle velocity 
is introduced. 

For ground vehicles such as_ tanks 
(for which the unit originally was de 
veloped), this is relatively easy 

For high-speed aircraft, the problem 
is more difficult, the plane's 
ground velocity is what is needed. If 
the device functions as part of an over 
all inertial system, then of course the 
vehicle’s velocity is known and suitable 
corrections can be introduced 

If the device is used by itself, it is 
possible to obtain ground speed from 
a Doppler radar, or it could be calcu 
lated approximately from airspeed. 

Arma reports that its north-secking 
gyro compass is being evaluated by 
Army Aviation for helicopter use as well 
as in a Military Air Transport Service 
plane. The company reports average 
gyro-compass drift of 0.1 degree per 
hour, and average accuracy of 4 degrec 
in establishing a true north heading 


simcc 


Accurate Computers 


Analog-type computers capable of 
performing spherical trigonometric com 
putations of the type required for a 
navigation system have long been used 


in aviation. However, here again the 





NEW! 
ADF CONTROL 


HEAD 





MEASURES 
ONLY 42” 
SQUARE 


ALL STANDARD 
CONTROLS 


@ Band Switch @ Volume Control 

@ Left & Right @ Function Control 

@ Fits Edge-Lighted or Standard Panels 
Order Now For Immediate Delivery 


AVIATION 


Electronic 
Equipment 


ACCESSORIES 


3603 N. Main St. * Fort Worth, Texas 


extreme accuracies needed for practical 
inertial systems go considerably bevond 
those required for previous types of 
ipplications. 

Ihe obvious solution to this prob 
lem of obtaiming greater computation 
accuracy is to go to digital-tvype com- 
puters, where almost any d¢ sired degrec 
of accuracy can be obtained with little 
idditional penalty in size, weight and 
cost 

I'vpical of the present idvanced state 
of airborne digital computer art 1s 
the digital differential analyzer devel 
oped by North American Aviation Lhe 
93-integrator computer weighs only 125 
Ib., occupies 3 cu. ft., and consumes 
less than 100 watts of power 

Added advantage of digital comput- 
ers, particularly for aircraft inertial svs- 
tems, is that the computer conceivably 
could be used to simultaneously solve 
other than navigation problems, 1... 
bombing, fire control, etc. Present digi- 
tal computers operate so fast that it is 
possible for one to perform its inertial 
navigation computations in a fraction 
of a second, switch over to the bomb- 
ing problem, then back to the inertial 
navigation problem. 

These advantages explain why many 
designers of new inertial systems are 
making use of digital computer tech- 
niques. 


Servo Systems Important Too 


Despite the emphasis on gyros and 
accelerometers, the design of servo sys- 
tems capable of providing accurate 
stabilization of the accelerometer plat- 
form has raised imposing problems. 

Obviously it does little good to come 
up with gyros capable of detecting tiny 
deviations from a spatial reference un- 
less the servo systems which they feed, 
are capable of rapid response to such 
signals. These servo systems must also 
be capable of keeping the platform sta- 
bilized despite rapid changes in vehicle 
attitude and/or heading. Inertial sys- 
tems demand servo systems with very 
low “tracking” (acceleration and _ ve-! 
locity) errors. 

Spurred by such demanding require- 
ments, North American Aviation’s Au- 
tonetics Division, for example, has de- 
veloped entirely new techniques of 
servo system analvsis and design. 


One Way Out 


Because of the extreme accuracy re- 
quired in a pure inertial system, the 
components often prove difficult and 
costly to manufacture to the desired ac- 
curacies. Also, a pure inertial system 
with accuracy sufficient for long-mission 
vehicles may weigh hundreds or thou- 
sands of pounds. 

There is an interesting alternative. 
hat is to use a “hybrid” system which 
cmploys both inertial and other naviga- 
tion techniques, such as Doppler or 
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other types of radar, or an automatic 
star tracker. 

Several of these hybrid inertial sys 
tems, which greatly ease the accuracy 
required of inertial components, will be 
described in the concluding article of 
this AVIATION WEEK series. 


Expansions, Changes 
In Avionics Industry 
Ihe Ramo-Wooldridge Corp., Los 


\ngeles, has taken options on 800 acres 
of land in Denver for the construction 
of a manufacturing facility, confirming 
an early Aviation Werk report (Aug 
29, 1955. p. 62? 

The firm emphasizes that selection of 
the Denver site “is not expected to 
have any relation to activities known to 
be planned by any other companies for 
the Denver area.”” This appears to be a 
reference to recently announced plans 
of the Glenn L. Martin Co. to build 
a Denver facility, reportedly for its 
intercontinental ballistic missile proj 
ect. 

Other recently announced avionics 
industry expansions include: 

e Spencer-Kennedy Laboratories, Inc., 
Boston, maker of filters and high-speed 
oscilloscopes, has moved to a new facil- 
ity on Soldiers Field Road. 

e Clevite Corp., Cleveland, has ac- 
quired full ownership of Transistor 
Products, Inc., Waltham, Mass., and 
changed its name to Clevite Transistor 
Products. Clevite purchased a majority 
interest in the firm early in 1953 as 
part of its expansion into the electronics 
field. Dr. R. B. Holt, founder of Tran 
sistor Products, continues as president. 
® Radio Receptor Co., Brooklyn, is ex- 
panding its semi-conductor manufac- 
turing facilities by 24,000 sq. ft. Com- 
pany expects to increase its selenium 
rectifier production by 40% in 1956 

e Narda Corp., maker of UHF and 
microwave equipment, has moved to 
new expanded facilities at 160 Herricks 


Road, Mineola, L. I., N. Y. 


7X FILTER CENTER 75 
> Wanted: 4 Million Tubes—Army 
Signal Corps planus to buy 4 million 
clectron tubes during coming year for 
Air Force and Army use. More than 
280 different tube types will be pro- 
cured. Prospective suppliers can obtain 
additional information on tube _pro- 
curement by writing Commanding 
General, Signal Corps Supply Agency, 
225 So. 18th St., Philadelphia 3, Pa. 





> PAA Buys RCA Radar—Pan American 
has ordered a million dollars worth of 
RCA airborne radar for its new fleet 


AVIATION WEEK, January 16, 1956 











proven at altitude 


HY V/L* Fuel Booster Pumps by Hydro-Aire are 
already flying in high-performance aircraft built 
by such companies as Chance Vought, North 
American Aviation, McDonnell and Douglas. 


This pump, shown in cutaway at right, takes the 
guesswork out of fuel systems planning, because 
it has “Design Predictability.” A clear-cut chart 
method tells you all you want to know about 
your future pump design — in minutes! Inter- 
ested? Contact Hydro-Aire. 


HY /.* fuel booster pumps 
a product of 


*VAPOR/LIQUID RATIO 


) ) , who also make 
| | { FUEL VALVES *¢ TURBO MACHINERY 


| | HOT AIR VALVES « hytrol 


BURBANK, CALIFORNIA « Aviation Subsidiary of CRANE CO. 
107 














THIS GEAR HOBBER maintains quantity output at a standard tolerance 
of .0002 inches (total composite error). Like much of the equipment at the 
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Mechanical Division of General Mills, it was specially rebuilt in our plant to 
achieve higher standards of accuracy than those claimed by its manufacturer. | 


NEED PRECISION AND VOLUME? 


Laboratory precision combined with quantity output — 
that’s the rare combination you'll find at the Mechanical 
Division of General Mills. Superior equipment, experienced 
craftsmen, streamlined methods result in a fast, accurate job. 

Whether you require a single gear or entire control sys- 
tems for aircraft or missile guidance, we have the skills and 
facilities to handle the job perfectly from original design 


to field service. 


WHAT'S YOUR PROBLEM ? General Mills can help you with 
research, design, development, production engineering and precision 
manufacturing in connection with « bombing, navigation and missile 
control systems « industrial instrumentation and control + automation 
* specialized precision instrumentation « electro-mechanical computers 
* remotely-controlled manipulators + fine-particle technology + mete- 
orological and high-altitude research. 


NEW BOOKLET describes and illustrates the services available to 
you at the Mechanical Division. For your copy address Dept. AW-9, 
Mechanical Division of General Mills, 1620 Central Avenue, Minneap- 
olis 13, Minn. 


Job opportunities available for creative engineers. Work closely with outstanding men on interesting projects. 


MECHANICAL pivision oF General Mills, Ine. 





of 45 jetliners. The action raises PAA’s 
total airborne radar orders for its fleet 
of 129 DC-6s, DC-7s and jets to $3 
million 


> GE Eyes Computer Field—Gencral 
Electric has set up a new industrial 
electronics laboratory and an new in 
dustrial computer section in its i 
cently reorganized Electronics Division 
AW Dec. 5, p. 9). Although it isn’t 
generally known, GE seriously con- 
idered entering the digital computer 
business in 1947, but decided against 
going into competition with major busi 
ness machines companies, which were 
customers for other GE products. Strik- 
ing growth of the market for digital 
computers and their use in plant auto- 
mation apparently has prompted GE to 
reconsider 


> New RCA Two-way SSB Radio— 
Radio Corporation of America has an 
nounced a new two-way simplex single 
sideband high-frequency communica 
tions set suitable for either fixed o1 
mobile use RCA savs it has demon 
strated its new SSB system to the Civil 
Acronautics Administration, and _ that 
the Coast Guard has obtained one for 
cvaluation 


> Avionics Papers Wanted—The 195¢ 
Dayton Conference on Aeronautical 
Electronics is seeking technical papers 
for presentation at annual meeting, May 
i4-16. Write: C. E. Dovle, P. O. Box 
21, Far Hills Branch, Dayton 9, Ohio. 


Panagra Tests VORs—Two omnirange 
stations have been installed in Argen 
tina, one near Buenos Aires, the other 
at Malargue in the Andes foothills, to 
enable Panagra to evaluate their situa 
bility for improving navigational facili- 
tics across the Andes. One VOR was 
manufactured by Federal Telecommuni 
cations Laboratories, the other by 
Wilcox Electric Panagra says that 
pilot reports on the new facilities have 
been “uniformly enthusiastic.” 


NEW AVIONIC 
PRODUCTS 





Semi-Conductors 


e High-power silicon rectifier, broad 
rea type, comes in cells rated at 100 
peak inverse volts, 14 amp. half-wave 
Cells can be stacked to mect desired 
circuit requirements. Silicon rectifiers 
have efhciency of over 99%. Bogue 
Electric Mfg. Co., 52 Iowa Ave., Pater 
son 3, N. J 


e Silicon transistors, PNP, for high 
temperature use are now available in 


production quantities in three new 
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Delavan . . . designer and manufacturer of 
fuel nozzles for Pratt & Whitney Aircraft's 
J57 turbojet, powering the Convair F102, 
supersonic interceptor. Delavan has brought 
unprecedented nozzle performance to the air- 
craft industry. 


DELAVAN Mfg. Co. 


GRAND AVE. AND FOURTH ST. 
WEST DES MOINES, IOWA 
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For want of a nail the shoe is lost, 
for want of a shoe the horse is lost, 
for want of a horse the rider is lost, 


George Herbert’s statement applies to electronics 
today as it did to riders three centuries ago. The 
point may be illustrated by considering a vital 
electronic unit made up of thousands of com- 
ponents. If the least of these components fails, 
the whole unit may fail—and with it a strategic 


military mission. 


The problem of reliability is becoming increasingly 
important as the science of electronics advances 
“Black boxes” are hard pressed to perform more 
complicated tasks with increasing efficiency. And 
at the same time, the requirements call for smaller 
dimensions. Notwithstanding environmental 


extremes of an order hitherto unknown, every 


> Wena iy neta? z an aco HE: sar 7 im i 


resistor, capacitor and relay must perform reliably. 


Each “‘nail”’ is critical. 


That is why RCA is continuing its vigorous search 
for ways and means to increase the reliability of 
every component in an electronic unit. This pro- 
gram never ceases. It follows through from design 
to field evaluation. Everything learned is immedi- 


ately applied to current developmentand production. 


In seeking a degree of electronic perfection never 
before attained, RCA joins hands with others in 
this field. This matter of reliability is an industry 
challenge to be met by ingenuity, brain power 


and engineering knowledge wherever it is found. 


DEFENSE ELECTRONIC PRODUCTS 


RADIO CORPORATION of AMERICA 


CAMDEN, N.J. 











types: [he CK790 and CK791 are de 
signed for audio and low RF applica 
tions, with collector dissipation of 5 
TAS it 135¢ Ihe CK793 is a lov 
noise transistor for low-level pre-amp 
circuits. Application data is availabk 
trom ‘Technical Information Service, 
Ravtheon Mfg. Co., 55 Chapel _.. 


/ 
Newton 58, Mem in good hands! 
/ 


¢ Silicon power transistor, NPN ‘Typ« 

970, rated for maximum collector dissi af 
pation of 3.5 watts at 100C, or 8.75 / 
watts at 25C. New unit is suitable for 

output stages of servo amplifiers. ‘Typ: 

970 is hermetically sealed in a disk 


approximately 4 in. in dia. x 4 in. high 
with a heat-sink mounting pl it 1 
uring about 3? im. x 1} in. Bulletin 
DLS 571. give pplication — 
l'exas Instruments Inc., 6000 Lem 


Ave Dallas 9, ‘Tey 





+ 


Components & Devices 

e Miniature “feed-through” capacitors, 

using pape! dielectric, for usc m RI BOEING B-52 STRATO-FORTRESS 
interference suppression, come in two 

types. ‘Type 271 has operating tem 

perature range of —55 to 85C; Typ« 


From design to mass production, 

Security Parachute Company can provide 
automatic parachute systems for any 
purpose ... for the smallest missile or the 
largest super bomber. Your correspondence 
regarding research or production 

is invited, 


Put yourself in good hands. 


272 has range of —55C to 125C. 
Standard capacitance tolerance is 20%; 
power factor is less than 1 it 1,000 
cps., 25¢ Units reportedly meet 
MIL-C-25A. Gudeman Co., 340 W. 
Huron St., Chicago 10, Ill 


e Voltage sensitive capacitors, ceramic 

types LVSR and LVSE, have their Since 1927 ¢ [ CJ y Ty 

Capac itance lowered by as much as 60‘ 

with the application of d.c. voltage up 
200 volts. Type LVSR has maxi 


mum sensitivity at room temperature PARACHUTE COMPANY 
while the type LVSE has maximum SAN LEANDRO, CALIFORNIA 
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Cessna’s CH-1 
Performs Brilliantly 
In Army Tests— 

First helicopter 

to land on Pike's Peak 


History was made September 13, 1955, when 
Cessna’s new CH-1 helicopter landed on the 
summit of 14,110-ft. Pike’s Peak. The event 
marked the first time a helicopter had landed 
on the famous peak and climaxed a series of 
Army evaluation tests for the highly fune- 
tional CH-1. 

Earlier that same day, the all-metal CH-1 
flew to an altitude of 17,600 ft. over Colorado 
Springs. Then, after landing on Pike’s Peak, 
the new helicopter, with three people 
aboard, hovered above the peak before flying 
back to the originating point of the Army 
tests at Camp Carson, Colorado. 


The test results backed up Cessna’s confidence 
in its new CH-1. It can climb from sea level 
to 10,000 ft. in less than 10 minutes. Over 
120 m.p.h. speed gives the CH-1 highest top 
speed of any helicopter certified by CAA. 


Selaaeress as 


Cessna engineers and designers planned the 
new helicopter for maximum efficiency, low 
operating cost. The simplified mechanical de- 
tail of the revolutionary transmission, rotor 
assembly and drive system eliminates many 
extra parts requiring lubrication and service, 
cuts down on maintenance costs, 


" iT" 


Its engine location—in the nose of the fuselage 
is another example of the CH-1’s functional 
design. Mounting the engine forward results 
in important savings in installation and servic- 
ing time, provides extra cargo, or passenger, 
space, 
The excellent test performance of the CH-1 
climaxes an intensive research effort by Cessna 
during the past three years. Military require- 
ments call for the kind of performance the 
CH-1 can deliver. It is an important 


step forward in helicopter aviation. Cessna 


Cessna Aircraft Co., Wichita, Kansas. 





sensitivity at 70C. Both measure #2 in. 
in dia. x 4 in. long, and come with 
radial leads. Capacitance values range 
from 306 to 100 mmfd. Mucon Corp., 
9 St. Francis St., Newark 5, N. J 
¢ Sub-miniatured pot, [ype 101A, 
measures only 4 im. in dia. x 0.43 in. 
long, making it smaller than the shaft 
of a conventional pot entiometer. The 
tin trimmer pot 1S ivailable in stand 
ird resistances of 680 to 6,800 ohms, 
with other values on special order. Pot 
is rated at 4 watt at 20C. Wiper travel 
320 deg. Carter Mfg. Corp., 
Washington St., Hudson, Mass 


¢ Power connector lias polarizing screw 
lock feature to provide positive locking 
of plug and receptacle and to simplif 
separation of the plug and receptack 
Series K-Z 16 is available with 12, 15 


24 and 34 contacts with solder cup for 


AY 


#16 AWG wire or 
taper pin. Connector comes in a choice 
of several molding compounds. Ele 
tronic Sales Div., DeJur-Amsco Corp.., 
$5-01 Northern Blvd., Long Island Cit 
1, N. ¥ 


solde rlc SS Wiring 


Test Equipment 


@ Digital frequency meter, Model 5571, 
gives direct read-out of any frequency 
from | cps. to 42 mc., or up to 515 mc 
with a VHF converter. Accuracy is +1 
count crystal stability which is onc 
part in 10°, short term. Device can be 
used to actuate a read-out printer. For 
ipplication data, write to Dept. NR 31, 
Berkeley Division, Beckman _Instru 
ments, Inc., 2200 Wright Ave., Rich 
mond 3, Calif 


e Dynamic voltage tracer is for accurate 
recording of the dynamic character 
istics of magnetic devices and compo 
nents. Device also can be used to 
test semi-conductors and other non 
linear components. Overall evaluation 
accuracy is quoted at better than 2% 
with phase angle accuracy better than 
1%. Bulletin No. 104 gives application 
data. Hamner Electronics Co., Inc., 
P. O. Box 531, Princeton, N. J. 
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ALL SANBORN 
150 SERIES 
OSCILLOGRAPHIC 
RECORDERS 
PROVIDE THESE 


SPECIFIC 
ADVANTAGES 


The three foremost 
operating advantages of 
a Sanborn “150” are 
evident in the record 
and are given at the 
right. Equally popular 
with industrial users is 
the wide versatility of 
these systems. Each one 
comprises a basic assem- 
bly to which the user 
adds his choice of an 
interchangeable, plug-in 
type preamplifier for 
each channel. Presently 
available different pre- 


amplifiers now number 


Preamplifier (A) 
shown in position 

to plug into a 

Driver Amplifier 

with Power Supply (B) 
which are normally 
already in place in the 
Basic Cabinet Assembly 


J 


} 
} 


; 


Nay 


ae ee eae 


me ee we ee ee ee ee ee ee ee ee ee ee ee ee, 


Rectangular Coordinate Recording 


is a Sanborn feature that 
is especially valuable in 
multi-channel recording 
The user of a 2-, 4-, 6- 
or 8-channel “150° sys 
tem can record interre- 
lated events simultane- 
ously on one strip of 
record paper, and then 
correlate them against 
time quickly and accu- 
rately, even during the 


recording. 


Clear, Sharp, Inkless Tracings 


The nichrome ribbon 
tip “150” heated stylus 
removes the white 
opaque surface of San- 
born recording paper 
Permapaper) permit- 
ting the black under- 
coating to show Trac- 
ings are permanent, will 


not fade or smudge. 


Improved Over-all Linearity 


resulting from current 
feedback design of 
Driver Amplifiers and 
new shorted coil frame, 
high torque (200,000 
dyne cm galvanome- 
ters. Maximum error 
over middle 4 cm. olf 
chart: 0.25 mm 

over entire 5 cm. chart 
width: 0.5 mm 


INDUSTRIAL DIVISION 


SANBORN CO. 


195 Massachusetts Ave., Cambridge Mass. 


A new “150” Catalog 
provides complete de- 
scriptive date, specifi- 
cations ond prices on 
all 150 Systems, Acces- 
sories and Cabinets. A 
copy will be sent on 


request. 
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WESTINGHOUSE 


BALTIMORE DIVISIONS 


opportunity 





for experienced electronic engineers seeking long-range 
f positions of responsibility and opportunity. 
: 


f 

| Current opportunity at the Westinghouse Baltimore 

Divisions combines most of the ordinary advantages — 

such as good income and employe benefits— 

with a foremost program of professional recognition, 

advanced education at company expense, and long-range 
development work that is creative and interesting. 
Work in modern facilities that are ideally located. 

Apply today! 


OPENINGS 
EXIST IN THE FIELDS OF: 


*CIRCUITRY ‘FIRE CONTROL 
*MICROWAVES SYSTEMS 
*SERVOMECHANISMS *ANALOG COMPUTER 


“MAGNETIC DESIGN 
AMPLIFIERS *TRANSFORMERS 


“PACKAGING “VIBRATION 


*DIGITAL COMPUTER “RADAR DESIGN 
PROGRAMMING *FIELD SERVICE 








TO APPLY 
Send letter outlining your experience te— 
Technical Director, Dept. 287 
Westinghouse Electric Corp. 
2519 Wilkens Avenue 
Baltimore 3, Maryland 


you can 6c SURE...1¢ iS 


&3 Westinghouse nie 
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SAFETY 


CAB Report on PNYA Rooftop Crash 


Helicopters Get New Cable Disconnect 


\ Bell Heli opt r, model 47G, N #28 t takeoff Th i i ( th CAA ay } 1 
ned and operated by the Port of New long and consists of two co1 rs O tation minus 12 « 

York Authority, crashed during takeoff from 6 wire using a standard AN-2552-2 I firewall and _ pilot 

the heliport atop the Authority's building, ion plug. It is rather large i OSS Sec id horizontall 
kighth Avenue, New York, New York, tional area, strong in tension urab] Almost imm 

ibout 1515 (Eastern Daylight Time), July Che external power I was turn is made t 


13, 1955 Ihe aircraft was destroyed by installed on the helicopter nearby Hudson River 








mm tn 


pact and ensuing fire and both occu 
pants, Pilot Marcel Chevalier and Passenger 
Arthur Truss, were seriously injured 

Pilot Chevalier landed the subj 

raft at th heliport ibout 1450 EDI 

ne was stopped to permit his twe 

nec! to cxamin t nehcoptcl 
id s¢ ind left for an elevator 

ulding b ‘ Passenger Arthur 
then boarded with an aerial camera 
pilot plugged in to the helicopter 

mal power line and started the 

I he pul of this flight was 

tographs at Staten Island in th or 

New York Authority area, of projects in 

mection with the work of the Authority 
Both the pilot and the passenger-photog snd BY ” 
ipher ves employes of the Authority Airmotive ta ere ra ion f us to oo ae Te tole 

lakeoff was toward the southwest int here's = na a home: A grind 4g another Two 
1 wind of about 16 miles an hou Both a ae 

, termine 

upants had their safety belts fastened 
Seconds later, when the helicopter wa 
ibout 10 feet high, it nosed down and its 

] 


Ye 


iness airplane 
in the world. 
Thing, 1 feel 
Thing, 


Splendorea 


‘tor blades struck the side of the build h my 14 as ee you're having i 
. . . me Ou pe 


ng at the edge of, and immediately bevond, 
rt. It then turned over and fell, 
in an inverted position against 
vall, and at the edge of the heli 
I r and associated comp¢ 
continued beyond the wall and fel 
Ninth Avenue, 16 floors below, causing 
light damage to one automobile and supe 
ficial injury to one pedestrian. The main 
wreckage balanced precariously at the edge 
of the heliport as fuel burned violently 
The fire burned through the webbing of 
oth safety belts, allowing both occupants 
to tall a few feet to the tiled roof, both 
landing on their heads. Building employes 
rushed in, dragged both from the fire, and 
xtinguished flames on their clothing 
Meanwhile police, hospital, and fire 
fighting agencies had been alerted Per 
onnel from all three were at the scene 
ilmost immediately as the site was in a 
ongested area of Manhattan. The fire was 
extinguished with negligible damage to the 
building and pilot and passenger were taken 
to nearby St. Vincent's Hospital, Seventh 
Avenue and Eleventh Street, New York ) 


on 
City % c 


INVESTIGATION ‘ 


External power supply was used for start 
ing. It is commonly used in helicopter op 
eration as individual flights are often too 
short to allow recharging of the helicopter’s 
battery 
5 ee a SOUTHWEST AIRMOTIVE CO. e LOVE FIELD e DALLAS, TEXAS 
terv boost cable, used for starting, had not » 
been disconnected from the helicopter prior 
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We salute the “poets” of today. 


requently they make front page news. They also command atten- 
Fiicn in industrial publications. Industry-wide they contribute the 
warm glow of inspiration. And industry, in bringing their heavenly 
ideas down to earth, stands alongside them to share the spotlight. 


Though these modern poets do not write in verse, they appeal to 
our imagination. To us, their communications are immortal. For theirs 
is the sheer poetry of wondrous feats of accomplishment. They them- 
selves are the engineers and scientists who are the mainspring of our 
age. We extol them, one and all, and urge them never to cease in 
their quest for awe-inspiring achievement. 


At Sikorsky we have poets like these. We need more. Are you 
one? If so, please write to Mr. Richard Auten, Personnel Department. 


S/IKORSKY 


Cie : 
+ 


Se—— 
oO aa 
ie 
ONE OF THE DIVISIONS OF UNITED AIRCRAFT C 


BRIDGEPORT 1, CONN, 


© SAFETY 


the helicopter was fitted with pontoons 
When the slack in the external power cable 
was used up, the Cannon plug did not 
pull free because the direction of pull wa 
at a large angle to the axis of the plug 
Con equently, the helicopter was abruptly 
nubbed, resulting in the nose dropping 
and the aircraft crashing The pilot had 
sensed this drag only an instant earlier and 
there was no time to remedy the situation 
\ witness on the street below saw the heli 
copter “quiver” before it crashed 

The heliport is 376.50 feet above mean 
sea level and is privately operated by the 
Authority for its own use Ihe landing 
area is 40’ x 45’ and is surrounded by a 
heavy mesh wiring approximately 5’ wide 
and at an upward angle of 15 to 20 de 
grees. Marking is conspicuous with a yel 
low center circle 20 feet in diameter with a 
white border one foot wide and white di 
agonal lines one foot wide 


Incident at La Guardia 


Pilot Marcel Chevalier possessed a CAA 
airman certificate No. 98783-41 with com 
mercial airplane, single- and lti-engin¢ 
land and sea, instrument, flight instructor, 
urcraft, and helicopter rating His last 
CAA physical examination was ssed on 
January 2, 1955. His total flying time to 
July 1, 1955, was 5,427:50 hours, of which 
3,561:55 had been in helicopters. He had 
flown 3:50 hours during the day of the 
accident and had previously rested for a 
period of 18:40 hours 

Mr. Chevalier had made approximately 
4,000 takeoffs and landings without inc 
dent at the subject heliport. On one other 
occasion he had started takeoff (at La 
Guardia Airport) with the starting cable 
till attached but the plug pulled free 
before any damage occurred 

Investigation disclosed further that from 
May 1951 until this accident there had 
been over 7,500 helicopter takeoffs from, 
and landings on, the subject heliport. All 
had been uneventful 

Gross weight at takeoff was 2,097 pounds 
iS against a maximum allowable of 2,350 
pounds The location of the center of 
gravity, which is critical and extremely im 
portant on helicopters, was within pre 
cribed limits. A breakdown of the gross 
weight follows 

Empty weight.....1,524 pounds 
Photographer . 170 1 
Aerial camera 35 

Pilot 

Gas (35 gallons)... 


Oil (10 quarts 


Weather at the approximate time of the 
accident was reported by the U. S. Weather 
Bureau at New York as follows: Cumulus 
louds .4 (approximately 5,000 feet); visi 
bility 9 miles; relative humidity 39 percent; 
wind south 16 m. p. h. The Port of New 
York Authority has arbitrarily limited the 
ise of their helicopters at this heliport to 
winds of less than 30-35 , or 25 
in. p h. if gusty 

Maintenance on the helicopter had been 
thorough and in full compliance with all 
manufacturer's and CAA directives Rec 
ords indicated all periodic inspections had 
been meticulous. ‘The total operating time 
was 1,089 hours, of which 89 hours had 
been since the last 100-hour inspection on 
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In aircraft, in vehicles, in the plant— 
use turbine wheels made by Austenal microcast 


rat ... It's NEW from Austenal 


Austenal has developed a 
vacuum melting method for the 
high-temperature field to cast 
alloys not previously available. 
Write for full details. 

Write today for 


Austenal’s latest booklet, 
“Design with Microcast in Mind.” 


Wherever you use power wheels — for supersonic jet engines, 
diesel engines, compressors or turbochargers — 

Austenal will make them faster, better and more economically. 
Wheels manufactured by Microcast are inherently of higher 
quality, more durable and more efficient than those 

made by other processes. Tolerances are exact — you have the 
wheel you need, flawless internally and externally, in virtually 
any size or configuration, many times with intricate 

design details unattainable by any other method. 

Think A ustenal when you need turbine wheels. Demand the 
high quality and faultless performance Austenal assures 
manufacturers in all types of industry. 


_ : 

; bas ie SS é 
| SI iGiidl 
LABORATORIES. INC. 
microcast division 
224 EAST 39th STREET, NEW YORK 16, N. Y. 
7001 SOUTH CHICAGO AVE., CHICAGO 37, ILL. 











... the BIG news 


in Propulsion 
will come from 





ENGINES LIMITED, 
MALTON, CANADA 
Box 4015, Terminal A, Toronto 


MEMBER; A. V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 





SAFETY 


June 14, 1955. Individual components of 
the helicopter had been used well within 
their specific limits The Port of New 
York Authority had set high operational 
standards for their helicopters as well as 
for the experience levels of pilots and m« 


har 
CHanics 


No Malfunction 


Examination of the wreckage vielded 
nothing to suggest that there had been 
iny acioneiien of any sort and the pilot 
testified that there had been none 

The Port of New York Authority heli 
opters do not carry a takeoff checklist and 
ire not required to. But it is the established 

stom for the pilot, and his exclusive 

ponsibility, to handle the plugging in 

the auxiliary power cable before starting 

engine and to disconnect it before tak 

because, as a safety measure, 

illowed on the confined area 

while a helicopter is ther 

urning In this instance the 

forgot to disconnect the ible and 
to Board investigators 


ANALYSIS and 
CORRECTIVE ACTION 


accident does not present conten 

ion of any sort 

Immediately after this accident engi 

rs of the Port of New York Authority 
levised a quick and automatic release fit 
ting cable plug intended to prevent similar 
wccidents This new installation was soon 
ipplied to the Authority's sister helicopter 
in d it all their landing sites 

On the new installation the receptacl 
on he heli opter faces vertically down 
os * is inserted vertically upward \ 

eight of several pounds rests on the sur 
a. of the heliport and is attached by a 
small chain with a few inches of slack to 
a quick-disconnect arm on the plug 

Should the disconnect operation be for 
gotten and the helicopter rise only thes« 
few inches, the weight trips the arm and 
the plug is forcibly ejected This type of 
device 1s known generically as a mouse 
trap mechanism 


FINDINGS 


On the basis of all available evidence 
the Board finds that 
le The helicopter and its pilot were cur 
rently certificated 
Weather was not a contributing factor 
There was no malfunction of the heli 
copter or of any of its components 
4. It was the pilot's sole responsibility to 
disconnect the starting cable 
5. The resulting snubbing by the cable 
unbalanced the helicopter causing loss of 
contro] 


PROBABLE CAUSE 


[he Board determines that the cause 
of this accident was the pilot’s oversight 
in not disconnecting the starting cable 
causing the aircraft to crash 

By the Civil Aeronautics Board: 

, ROSS RIZLEY 

JOSEPH P. ADAMS 
JOSH LEE 
HARMAR D. DENNY 

(Chan Gurney, Member, did not par- 

ticipate in the adoption of this report.) 


AVIATION WEEK, January 16, 1956 


research 
en eineerin 1g 


FF aircuivp ENGINE DIVISION IS NOW 
FORMNG THE NUCLEUS OF A NEW 
GROUP TO WORK ON RESEARCH AND 
VERY ADVANCED DEVELOPMENT PRO- 
GRAMS IN THE FIELD OF PROPULSION 


airchild Engine Division is currently 


engaged in development and production of 
a line of small size turbojet engines and 
unconventional powerplants. A new Gas 
Turbine Laboratory and electronic computers 
afford excelelnt research facilities. 


The Research Group will do research work and 
consult with the present engineering staff. 


SPECIAL OPPORTUNITIES ARE 
AVAILABLE IN THE FIELDS OF: 


SUPERSONIC AERODYNAMICS 
COMBUSTION 

APPLIED MATHEMATICS AND PHYSICS 
HIGH-SPEED ROTATING MACHINERY 


Please contact Felix Gardner 


FAIRCHI Bi 


ENGINE DIVISION + DEER PARK, Lt. I, 
A DIVISION OF FAIRCHILD ENGINE AND AIRPLANE CORP 


Where the future is measured in light-yeors! 





1959 

Aviation Week 
Linage 

Sets All-Time 
Space Record 


AVIATION WEEK carried 4,298 pages of advertising in 1955... 
gained 778 pages over 1954’s record 3,520 . . . a total advertising 
volume and gain marking an all-time high in aviation publishing! 
Built on top of the largest previous yearly volume in aviation 
publishing, AviaTIon WEEK’s new 1955 record exceeds the next- 
ranking publication in advertising volume by more than 2,000 
pages, in gain far exceeds the total advertising gain of the 2nd, 
3rd and 4th-ranking aviation business publications combined. 
AVIATION WEEK is the only aviation publication to rank among the 
top 20 U.S. leaders (including consumer magazines) in advertising 


space. 


This unbroken, ever-growing trend to AvIATION WEEK proves 
more and more buyers of aviation advertising are recognizing 
that readership and selling power invariably “keep company” 
with paid circulation. Key men throughout the multi-billion-dollar 
aviation industry are willing to pay $6.00 a year, cash-on-the-line 
for AVIATION WEEK because they depend on AVIATION WEEK’s 
penetrating, accurate, up-to-the-minute reporting of aviation’s 
swift-paced technical progress. Advertisers have learned through 
experience that there is no substitute for AVIATION WEEK’s reader- 
ship among the engineers, management men, scientists, military 
and government officials who guide the destinies of world aviation. 
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I. BOX SCORE OF AVIATION ADVERTISING 
1955 1954 Gain 
AVIATION WEEK 4298 Key 4l) +778 
| Magazine “A” 2213, | =—«1877 +336 
Magazine “B” 1449 LY. + 307 
Magazine “C” 566 774 | -208 
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Airlines Face First Major Pilot Shortage 


Major carriers 


as largest expansion 
By Evert Clark 


Washington—U. S. airlines today are 
facing the first pilot shortage in their 
history, and new route awards and new 
equipment promise to push demand 
ever farther ahead of supply. 

Airlines, now engaged in their great- 
est expansion program, employ a record 
number of pilots and co-pilots—more 
than 9,000. 

Almost every major line is recruiting 
now to fill its needs for piston-engine 
equipment already on hand or due to 
be delivered in the next few months. 

They are unwilling to discuss what 
the situation is likely to be when turbo- 
prop and turbojet transports, already on 
order, begin to be delivered in 1958 
and 1959. 

The short supply of qualified pilots 
with experience in multi-engined planes 
also poses a threat to mobilization. 


Survey Results 


Commerce Department’s Defense 
Air ‘Transportation Administration 
estimates it would be 4,000 transport 
pilots short of its mobilization require- 
ments if war began tomorrow. 

The seriousness of the situation is 
apparent from a survey of major airline 
recruiting programs. 
United Air Lines 1,500 


now has 


engaged 


in recruiting drive 


program gets under way. 


pilots. It hired 270 last year and wants 
330 more this year. 
e Pan American World Airways, with 
1,540 pilots, has been hiring since last 
June for the first time in several years. 
It added 190 pilots in 1955 and fore- 
sees a need for “some” more in 1956 
just to fill its needs for new four-engine 
piston aircraft. This does not take mto 
account the pilots PanAm will need for 
the 45 turboprop and turbojet trans- 
ports it has ordered. 
e Trans World Airlines now has 1,300 
pilots and “will be doing some recruit- 
ing for the next several months.” 
e Eastern Air Lines, with 1,250 pilots, 
wants 180 to 200 more this vear just 
to fly equipment which will be de- 
livered this year. Eastern’s future needs 
give a good example of what most 
major airlines will be up against in the 
next few years. Eastern expects more 
new piston-engine equipment to come 
in late in 1957 and early in 1958. More 
will be delivered from the fall of 1958 
through the fall of 1959. Delivery of 
some 60 turboprop and turbojets will 
start in the spring of 1959. 
e American Airlines, which has about 
1,500 pilots now, says it sees “no short- 
age” of new prospects, but says it will 
continue to recruit pilots throughout 
1956. 

The airlines agree that their major 





Retention of Pilots 


shop both in and out of aviation. 
Pentagon planners now are working on 


provided flight pay is always retained. 


USAF said. 





retention rate among regular cadets is high. 
one third of its college-trained ROTC fliers. 
A trained pilot can shop around for civilian jobs and a college-trained pilot can 


medical care, sutvivors’ benefits, housing conditions and retirement provisions, in an 
attempt to compete with civilian jobs—mostly on the airlines. 
They feel that last year’s armed services pay bill takes care of the salary situation, 


Attempts also are being made to increase the percentage of regular officers in the 
seyvices. A recent study shows that interest in becoming a regular officer is high. 

Still another consideration is where to put military pilots when they become too 
old to fly. Planners realize that airline jobs offer pilots good security in later years. 

Even if all benefits were improved, the military feels it still would have a difficult 
time competing with a healthy civilian economy, but it is trying. 

“If we were able to lick the retention problem, we would cure 99% of our ills,” 


. . 7 

is Military Problem 
The military’s pilot problem is retention of trained personnel. 
With the help of its ROTC program, for instance, the Air Force finds it gets as 

many men into pilot training as it needs. 
Keeping them there once they have served their obligated time is difficult. The 


But USAF estimates it keeps fewer than 


legislation that would improve dependent 








source of supply has been and will con- 
tinue to be former military pilots. 

At the end of World War II there 
were a large number of ex-military 
pilots, but this supply has been used 
up. 

The Korean War produced a few 
more pilots than the average peacetime 
year. But these, too, apparently have 
been absorbed by the industry already 
or have gone into other fields. 


Other Shortage Factors 


These other factors also affect the 
supply of pilots: 
e The armed services are trying harder 
than ever to keep the same pilots the 
airlines are trying to recruit. 
¢ Business flying and agricultural flying 
are expanding rapidly, along with air- 
lines trafic. While neither hires many 
pilots away from the airlines, both rep- 
resent some competition for the “raw 
material.” 
@ Age is becoming more and more a 
problem. Civil Aeronautics Administra- 
tion figures show there are more airline 
pilots in the 35 to 39 age group than 
in any other. The job for airlines is 
to find candidates in the ideal age 
range from 21 to 28. United summed 
it up this way: “As for age, the men 
who learned to fly in World War II 
are rapidly passing out of the acceptable 
ranges while those within the 21-28 
age bracket are flying for the military.” 


Thin Market 


Some lines now take pilot candidates 
slightly younger and slightly older than 
they did several years ago. There may 
be more shifts both in age limits and 
in the number of hours of experience 
required as candidates become more 
scarce. 

“The market is going to be rather 
thin this year,” an airline personnel 
director told Aviation Week. “We 
are rather concerned about it, to 
quite frank. 

“We have had quite high requir 
ments in the past. Whether we are 
going to have to lower them, I don't 
know,” he said. 

One chief pilot, whose line is re- 
cruiting heavily this year, said he thinks 
there may be enough pilots around to 
fill all airlines’ needs—but “not enough 
excellent first-class pilots.” 

“By mid-year, all of us may have to 
lower our requirements,” he said. 


be 


May Relax Requirements 


Several lines said they have consid- 
ered dropping the requirement that 
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First of the reworked and redesigned de Havilland Comet 2 jet 
transport is about to be delivered to the RAF Handling Squadron, 
Boscomb Down, for proving before squadron assignment. 
unit of Transport Command to get the Comets will be 216 
Among obvious changes in the revised 


Squadron at Lyneham. 





—— a a 


Transport Command’s Comet 2 


Comet 2 layout are the round windows replacing the original 
Wing fences and duct lips also have been 
altered slightly. Powerplant is four Rolls-Royce Avon 117 engine 
turbojets, each rated at 7,300 Ib. sea level static thrust. Plane will 
operate with full cabin pressure differential of 8.25 psi. 


rectangular units. 
First 





de 


TT 








ipplicants have instrument training, 
nd give that training themselves, as 
United Air Lines does now 

Several also said they have 
looked into the possibility of taking 
young men who have no flying experi- 
cnce at all and training them from the 
ground up. But they all found that the 
great expense involved and the risk that 
a man might get his training and then 
leave the airline make this idea wholly 
impractical. 

Chere is widespread concern both in 
Government and industry over the way 
interest in aviation among young people 
has lagged behind the demand for 
skilled personnel—pilots, co-pilots and 
engineers, mechanics, meteorologists 
and radio operators as well. 

The Aeronautical Training Society, 
which represents 100 of the larger flying 
schools, said the number of flight and 
ground schools in the country dropped 
steadily from 3,078 in 1947 to 957 last 
year. 


even 


Certificate Gain 


ATS savs the 1947 figure was some- 
what “inflated” by the number of 
schools opened right after World War 
II to train veterans under the veterans 
schooling legislation. It savs the 1955 
figure is “more realistic,” representing 
“the hard core” of schools. 

The number of ground schools in- 
_ creased slightly last vear for the first 
time since 1950. ATS hopes this is a 
sign that the decline is over and that 
an upswing is beginning. 

But it says some of the best schools 
have closed in the recent past, and the 
decline “was not encouraging.” 

There are some encouraging signs 
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for the future. The issuance by CAA 
of student, private and commercial pilot 
certificates, which had been staving 
below a 1951 peak, is increasing 
again. 

All three showed a slight increase in 
the first nine months of 1955 over the 


same period in 1954. 
Efforts Increased 


But along with that, the certification 
of airline transport pilots—which hit a 
high in 1953—dropped 25% in 1954. 
For the first nine months of 1955 they 
were down 5% from the first nine 
months of 1954. 

A number of organizations—including 
the airlines, the U. S. Office of Educa- 
tion, the National Aviation Education 
Council and the armed services—are do- 
ing all they can to encourage more 
young men to fly. 

The President’s recent Air Policy Re- 
port calls for more effort along those 
lines, both for civil and military reasons. 

The House Interstate and Foreign 
Commerce Committee has before it a 
bill “to create, through a system of con- 
tests, programs and scholarships, a res- 
ervoir of civil personnel trained in all 
phases of aviation to meet civilian needs 
and to provide standby personnel for 
needs of national defense.” 

But new material going into one end 
of the supply line takes a long while to 
come out the other end. Demand for 


qualified airline pilots apparently will 
run ahead of supply for considerable 
time to come. 

Meanwhile, the Government, through 
its military flying programs—will con- 
tinue to train most future airline pilots 
for some time to come. 








BOAC Strengthens 


Bermuda Schedule 


British Airways 
making a sustained bid for a 
share of the West Indies-Bermuda 
travel market, utilizing turboprop Vick 
crs Viscount transports of its subsidiar 
British West Indian Airways 
Latest BOAC with 
Viscounts include 
e Inauguration of Saturday and Monday 


Overseas 


Corp iS 


greatcr 


BWIA’s 


moves 


first-class service from New York to 
Bermuda using three Viscounts with 


joint BOAC-BWIA markings flown by 
BWIA crews. The service will be ex 
panded with an additional flight on 
Wednesday beginning January 28. The 
British airline also expects to increas« 


the fleet to six Viscounts. 
e Plans to increase its current twice- 
daily Viscount service using BWIA 


planes and crews from Miami to Nassau 
to three daily 40-min. flights on January 


24th. It inaugurated this service De 
cember 16th. 
Ihe new Viscount service was 


demands 
New 


$123 


started January 2 because of 
for first-class accommodations 
York-Bermuda Viscount fare is 
round-trip plus 10% tax 
fiving through to Barbados or Trinidad, 
however pay tourist fares all the wa 
$270 round-trip plus tax to Barbados; 
$282 round-trip plus tax to Trinidad 
The airline reports that most of its 
Viscount tickets thus far have 
sold for through flights. 

The Viscounts are making the New 
York-Bermuda flight in just under thre« 
hours, BOAC reports as compared with 
about 3.5 hours for its Super Connies 


> 
Passe ngers 


been 
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Only 


e 
Ci RTISS Curtiss-Wright Propellers are the only propellers 
in the aircraft industry with single-piece hollow steel 


blades. These blades are ruggedly designed to meet 


the toughest conditions of flight, and to deliver the 
maximum in efficiency, dependability and long life. 
Extruded from a single solid billet of steel—not 


welded or brazed—Curtiss-Wright propeller blades 


have greater strength, better resistance to impact 
damage, withstand higher stress levels. Steel con- 
struction provides far greater abrasion and erosion 


resistance, adding years to propeller life. 





17.7-Million Propeller Hours 


feature Curtiss-Wright hollow steel propeller blades of 


monocoque design have been proved by 17.7-mil- 
lion propeller hours—as high as 16,000 hours 


on some individual blades. Accelerated life tests 
bd under toughest conditions have shown Curtiss- 
Wright Propellers, with hollow steel blades and 


single-piece forged steel hubs, a match for the 
most strenuous flight and ground operations, 


particularly where unimproved runways and max- 
imum load and power conditions are involved. 


Featuring positive electric pitch change for com- 
plete engine control, Curtiss-Wright propellers also 


J have aerodynamic and structural reserves for the 
larger aircraft and greater engine powers that lie 
ahead. 


a ENGINEERS * TECHNICIANS © SCIENTISTS 
Curtiss-Wright has permanent career positions open for 
specialists in advanced engines and propellers, metallurgy, 
electronics, nucleonics, ultrasonics, plastics and chemis- 


try. New 85-square-mile Research and Development Cen- 
ter at Quehanna, Pennsylvania and expanded divisional 
engineering programs are creating opportunities for more 
engineers, technicians and scientists in both aviation and 
diversified industrial projects. 














YOUNG MEN! JOIN THE U.S. AIR FORCE 


Investigate Coreer Opportunities 
at your Nearest Recruiting Office 


CURTISS-WRIGHT 








Caravelle to Visit U. S. 

New York—A U. S. demonstration 
and sales tour with the twin-jet S. E. 210 
Caravelle is planned later this year by 
Snease, French builder of the medium- 
range airliner. Points of call will include 
Washington, Philadelphia and, it is 
hoped, New York. 

Question of a New York stop hangs 
upon obtaining permission for landing 
and take-off at an airport under jurisdic- 
tion of the Port of New York Authority. 
The authority already has barred the 
Boeing 707 and de Havilland Comet 
jetliners on the grounds that the noise 
factor would increase public pressure for 
restrictions on aircraft operations in the 
metropolitan New York area (AW Dec. 
26, p. 18). 

An alternative to landing at a commer- 
cial airport would be to bring the Cara- 
velle in at a military field or at the Re- 
public Aviation Corp. field, Farmingdale, 
Long Island. Republic has expressed an 
interest in the possibility of building the 
French airliner, now powered by two 
Rolls-Royce RA16 Avon engines, each 
developing 10,000 Ib. static thrust. 











Strike-Bound Western 
Suspends Operations 

Los Angeles—Services of Western Air 
Lines in 12 states and Canada were 
halted last week as 850 reservation clerks 
and baggage handlers threw picket lines 
around the airline’s key airport and 
service installations. 

Members of the AFL-CIO Brother- 
hood of Railway Clerks struck without 
ifter the National Mediation 
Board released jurisdiction in the stale 
mated negotiations. 

Key issues in the dispute are demands 
by the labor organization for a union 
shop and wage increase 

Western, meanwhile, awaited 
from 257 members of the Air Line 
Pilots Association who earlier had 
threatened a walkout over demands fot 
increased company contributions to a 
proposed annuity pension plan. 

The National Mediation Board 
released ALPA to take whatever action 
it chose against the airline but in view 
of the clerks’ walkout ALPA spokesmen 
admitted their picture had changed. 
When the airline suspended operations, 
an ALPA official said: 

“Our pilots are guaranteed a mini- 
mum of 60 hrs. flight time plus base 
pay or an average of $800 per month 
per pilot. We expect the company to 
honor our contract regardless of the 
suspension order.” 

A Western spokesman said the pilots 
would be paid as long as they are not 
furloughed. “But,” he added, “If the 
planes are not flying, it won't be long 


notice 


word 


ilso 


AVIATION WEEK. January 16, 1956 


CAB Extends Surface Mail Rates 


Local service airline rates for trans 
portation of surface mail have been 
extended for a vear by the Civil Aero- 
nautics Board. 

Ihe Board has decided to defer a 
final decision on surface mail rates for 
the local airlines until after final rates 
are set for the trunk airlines 

Hearings have been held on_ the 
trunk rates, and an examiner’s report 
is expected soon. 

In its show cause order, the Board 
aid that the outcome of the trunk rate 
will significant 
bearing on the rate level for surface mail 
for the local airlines. 


investigations have a 


The CAB feels that it will be in a 
much better position to establish the 
local rate in light of evidence developed 
in the trunkline cases. 

Originally set in December, 1953, 
the 30 cent per ton-mile local airline 
rate has been extended twice. The last 
extension expired Jan. 1] 

During the vear ending Oct. 31, 
1955, the local airlines carried 376,771 
ton-miles of surface mail and 
$113.03] 

In the total period from Dec. 16, 
1953 to Oct. 31, 1955, the carriers oper 
ited 562,736 surface mail ton-miles and 
carned $168,821 


made 





Carrier 
Allegheny 
Bonanza 
Central 
Continental (Pioneer) 
Frontier 

Lake Central 
Mohawk 
North Central 
Ovzark 
Piedmont 
Southern 
Southwest 
Trans- Texas 
West Coast 


TOTAL 





Local Service Airlines’ Surface Mail 
Dec. 16, 1953 to Oct. 31, 1955 


Mail Ton-Miles Service Mail Pay 
12,718 $ 3,815 
12,912 3,874 
21,975 6,593 
80.590 24,177 

163,304 48,992 
2,820 846 
10,216 3,065 
106,601 31,980 
8,351 2,505 
41,718 12,515 
13,727 4,115 
19,451 5,835 
55,332 16,600 
13,021 3,906 


$168,821 








before thev’re on furlough.” 

Ihe Brotherhood of Railway Clerks, 
demanded a $50-a-month 
board wage increase and a union shop. 
Later it reduced its wage demand to 
$35. Western countered with an offer 
of an 8% average increase but rejected 
the union shop proposal. 


Rothschild Pledges 
Airways Development 

\ new Administration policy of con 
centrating on development of a bigger 
and better airways system has been out- 
lined bv Louis S. Rothschild, Under 
Secretarv of Commerce for ‘Transporta 
tion. 

The Commerce Department will ask 
Congress for substantially more money 
to spend on navigation and communi- 
cations system during Fiscal 1957, Roths- 
child told a transportation meeting of 
the U. S. Chamber of Commerce. 

Rothschild said that the tremendous 
expansion of air commerce makes safety, 
including construction and operation of 


icross-the- 


lirwavs, the major problem now con 
fronting Federal administrators 
“We major improvements in 


“We have asked for 


have 


progress,” he said 
substantially more funds in Fiscal 1957 
for radar, modern, static-free commun 
svstems to 


cations and other clectronic 
give immediate help to this situation 

“And these funds are to be 
meet a program that has been carefully 
coordinated as to basic needs with the 
airline industry and other civil airplanc 
operators as well as with the Army, 
Navv and Air Force.” 

According to Rothschild, a program 
has been developed for integration of 
air defense radar and the still undevel 
oped automation-type air defense sys 
tem with the air trafic control system 
He said that the air navigation system 
is being modernized and _ that 
weather procedures for prevention of 
mid-air collisions are being tried out. 

Rothschild said the Administration 
is asking for money for more air con- 
trollers, communicators, engineers and 
maintenance men in order to keep pace 
with the rapid growth of air operations. 


used to 


good 


125 











a 


RADAR CONTROL STATIONS in CAA’s new N. Y. 


- g i 4) 
. sagilk 


ANTENNA for Idlewild’s FPS-8 radar. 
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By Alpheus W. Jessup 


New York—One step toward a solu- 
tion of the New York area’s increasing] 
complex air traffic problem was taken 
up last week when the Civil Aeronau- 
tics Administration shifted its Air 
Route Traffic Control Center into 
spacious, modern facilities at Idlewild 
Airport. 

First big step will be the inaugura- 
tion of radar trafic control over the 
70 to 80 mile hub of the New York 


center’s control area “before March 
15.” The equipment including the 
presentation scopes are installed, but 


commissioning of the units awaits final 
icceptance tests. 

The new center’s immediate gains 
will come from more-efhicient organiza- 
tion and increased communications 
Che old center at LaGuardia Airport 
was seriously overcrowded and neces 
sarily inefficient. The Idlewild lavout 
in Hangar 11 provides an arrangement 
of the 61 manually-operated flight 
progress boards integrated to facilitate 
coordination among controllers and to 
provide sequential clearance of planes 
in flight. Additional direct communi- 
cations channels between controllers 
and pilots are provided. 

Until the radar units are in opera- 


trafic center. Horizontal VG-1 radar scopes are linked with General Electric FPS-8 


long-range radar. Telephone panels are overhead. Progress boards will hold flight plan data. Installation cost, $1 million. 


Radar Will Control N.Y. Traffic in March 


tion, however, the center will function 


the same as in its old quarters. W hen 
the radar goes into operation, it will be 
the first operational use by a_ trafhc 
control center, although for some time 
the CAA’s Technical Development and 
Evaluation Center has been running 
evaluation tests in conjunction with 
the Indianapolis Air Route Traffic Con- 
trol Center. 

Basic units in the radar installation 
are a modified General Electric FPS-8 
(Fixed Pulse Surveillance, Model 8) 
radar and VG-1 radar scopes. ‘The 
FPS-8 is a U.S. Air Force long-range 
set which has been diverted to CAA. 
It has a range of 150 miles or more. 


How It Works 


Designated Terminal Area Surveil- 
lance Radar (TASR) by CAA, the Idle- 
wild unit will be used to cover only the 
hub area of about 70 miles radius from 
the New York center. The high con- 
centration of air traffic within that 
circle is the maximum that can be 
handled bv controllers at the VG-1l. 

With an airway map projected pre- 
cisely on the scope controllers will be 
able to “see” the progress of flights 
over the airwavs within the hub. 

Here’s how traffic will be controlled: 
e All departing and incoming aircraft, 
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equipped with direct communication 
facilities to the center, will be issued a 
radar clearance, unless the pilot spe- 
cifically requests another type. 

e Pilot will navigate along his planned 
flight course as usual, or the controller 
will vector his aircraft to the 70 miles 


limit of radar control, or to airport 
tower control 

e Controllers at the horizontal VG-1 
opes will mark the identity of each 


flight on a plastic tab and will follow 
the progress of the aircraft blip across 
the until it leaves radar control 
or lands. 

© Separation of aircraft under radar 
control from other aircraft will not be 
less than five mi., a sharp decrease from 
the 10 mi. interval required under 
normal instrument flight rules. 

e When aircraft approach within five 
miles of each other, the controller will 
vector one past the other at the pre- 
scribed safe distance. 

¢ Skeleton progress board backup will 
be maintained as a safeguard to a failure 
of the radar unit. (Plans have been 
made for an alternate backup radar.) 
© Detailed flight plans will be posted 
on a progress board for ready reference 
at the radar scope position. 

e Aircraft departing from the ring of 
radar control will continue on normal 
IR or VFR clearances, reporting as 
prescribed over designated fixes, with 
these being posted at the flight progress 
boards in the control center. 

The radar system operating in this 
fashion is expected to speed up the flow 
of air traffic into, through and out of 
the New York area with 
much greater safety. 

One advantage is an increase in flexi- 
bility of aircraft arrival sequence control 
provided to the controllers. An example: 
A DC-7 passing a fix 75 mi. out five 
min. behind a Convair will arrive at 
the airport approach fix first but under 
past procedures will have to wait over 
the fix until the Convair at a lower alti- 
tude has commenced its landing ap 
proach; with radar control, the DC-7 


scope 


congested 


can be vectored safely around or 
through the altitude of the Convair 
and commence its landing approach 


ahead of, but without delaying the 
Convair. 


Rain Solutions 


Consideration has been given to the 
problem created by heavy rain blotting 
out aircraft from the radar beam. The 
FPS-8 operates on the L-band with a 
frequency which is considerably less 
iffected by precipitation than the 
S-band frequencies of short-range tower 
radar sets. Moving target indicators also 
are being installed, and the CAA is pro- 
viding circular polarization kits for the 
tower radars. Circular polarization has 
been found a successful cure to precipi- 
pation interference. 
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that is no more than matches cu 


Control area of the New York center 
runs from Salisbury, Md., west to Har 
risburg, north to Elmira and east to 
Hartford and Montauk Point. It also 
includes control of an Atlantic Ocean 
area east to 45 deg. W., and north to 











BEHIND THE SCENES, engineers check FPS-8 radar equipment at traffic control center 


Space has been provided in the new 
center for a UHF/VHIF direction 
finder if and when it can be procured 
Meanwhile, this station will assist lost 
aircraft by plotting fixes from direction 
finding reports received from military 





46 deg. N. DI stations. 

Ihe oceanic sector is now under As modern as the new center facili 
radar control through use of a USAI ties are in comparison with the old 
FPS-8 installation located at Mitchel LaGuardia setup and other control 
AFB. Coritrollers located at Mitchel centers throughout the country, cx- 
will be moved to Idlewild. perienced controllers here consider 
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All business 


is specialized 


... and nothing 


specializes 


on your business 


like your business paper 


Here’s a smart bird who knows how to sell fast. He 
specializes . . . picks cold customers who are hot prospects! 

Specializing is profitable in your business, too. That’s 
why this business paper of yours is so important. It means 
no frustrating scrounging for facts you need. A whole 
staff of editors scouts the country for you... and lines 
up new ideas, the facts about new products and materials, 
the profit slants on your business —in article after article 
—like a row of sittin’ ducks. 

And the ads help, too! They talk business... your 
business . . . helping you slice a cost here, an hour there 


. . Showing you new products, explaining new techniques, 
telling where to buy what. Like you, all the best informed 








people in your field read them carefully, clip and file them 


for reference . .. pass them along. Fact is, there are few 
ways for people-moving-ahead to get so much data for 
so little . . . or to find so much specialized help anywhere 
as you get in your business paper every single month. 





This business paper in your hand has a plus for you, because it’s 
a member of the Associated Business Publications. It's a paid 
circulation paper that must earn its readership by its quality... 
And it’s one of a leadership group of business papers that work 
together to add new values, new usefulness, new ways to make the 
time you give to your business paper still more profitable time. 






A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.” Room 2710. 






McGRAW-HILL PUBLISHING COMPANY 
330 West 42nd St., New York 36, N. Y. 








that is no more than matches cur- 
rent needs. They expect that the in- 
creased traffic and new aircraft expected 
to be put in service during the next 
three years will antiquate this establish- 
ment. 

The New York Air Route Traffic 
Control Center is the busiest of CAA’s 
31 centers, handling some 6,000 post 
ings on an average day and 12,000 on 
peak days of instrument weather. 


CAA Biggest Job: 
Break Traffic Snarls 


New York—Breaking air traffic bottle- 
necks is the biggest job facing the 
Civil Aeronautics Administration, 
Charles J. Lowen said last week in 
his first public address since becoming 
the CAA administrator. 

Predicting that the pilot position 
reports handled by CAA in 1960 would 
total 29 million (as compared with 20.6 
million in 1955), Lowen said the new 
high speed aircraft further compel “us 
to accelerate the improvement of our 
air traffic control system.” He told of- 
ficials and guests assembled for the 
opening of the New York Air Route 
‘Trafic Control Center that: 

“We have a choice between limiting 
trafic to what we can handle safely 
with today’s equipment or of providing 
our controllers with the means of 
handling safely all the traffic that an 
expanding economy is certain to 
generate. 

“In a dynamic country like ours, can 
anyone doubt for a minute that we 
much choose the path of growth and 
progress?” 

Other points made by the new CAA 
administrator: 
© Radar is a primary requirement for 
keeping the  trafhic-control system 
geared to the demands of air traffic. 
“We hope that during the next two 
years we can expand radar coverage 
so that the heavily traveled routes from 
Boston to Norfolk, for example will 
be under a complete radar umbrella.” 
© Major initiative for improving traffic 
contro] system and developing new aids 
must come from within CAA itself. 
“I am not satisfied with the rate of 
progress in such developments, but I 
must caution that these problems can- 
not be solved fast.” Every major new 
development must check out as safe 
and reliable, be acceptable to all users 
and show a reasonable relationship 
between cost and ultimate benefit. 
@CAA personnel need new fiving 
equipment with which to keep up to 
date. “You can’t really keep up with 
the jet age when the hottest aircraft 
ordinarily available to you is a DC-3. 
I hope to correct this situation,” he 
said, implying that CAA would soon 
seck new aircraft for operation tests. 
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Jet Sales Temperatures Rise 
Commercial sales of turboprop air transports now totals 438 with Vickers’s Viscount 
alone in the light-weight class followed by Lockheed’s Electra. U.S. turbojets—Douglas 
DC-8 and Boeing 707—monopolize the 205 of this class on order. 


Pilots Blamed in Two Collisions 


Washington—Lack of pilot vigilance 
and failure to follow traffic procedures 
were the cause of separate collisions in- 
volving two DC-3s operated by airlines 
and two light planes, according to Civil 
Aeronautics Board accident reports. 

The reports covered collision of a 
Trans World Airlines DC-3 with a 
Cessna 140A at Kansas City and a Con- 
tinental Air Lines DC-3 with a Piper 
Tri-Pacer at Hobbs, N. M. 

The TWA accident occurred be- 
tween two aircraft on training flights. 
After making a touch-and-go landing 
at Fairfax Airport, the TWA DC-3 was 
making a left climbing turn when it 
collided with a Baker Flying Service 
Cessna making a simulated low fre- 
quency range approach. Both occupants 
of the light plane were killed. 

The Board found that the Cessna 
flight failed to report on its inbound 
procedure turn and said that it wasn’t 
unreasonable for the traffic controllers 
to miss visual contact with it. But the 
report said that the controllers didn’t 
carrv out their full advisory function, 
since they didn’t tell the DC-3 that the 
Cessna was making its approach. 

The CAB report also found that the 
TWA flight didn’t fly in the approved 
flight pattern, which called for 2,000 ft. 
of altitude before a turn was started. 
By flying the proper pattern, the DC-3 
might have passed over the collision 
area, according to the Board. 


lests made after the accident led 
the Board to conclude that the pilots 
of both aircraft had the opportunity to 
see each other. Despite the attention 
required in the cockpit during training 
and check flights, pilots have the re- 
sponsibility to maintain strict vigilance, 
according to the CAB, and if such 
vigilance had been maintained, the acci- 
dent could have been avoided. 

The accident at Lea County Airport, 
Hobbs, N. M., occurred when a Con- 
tinental Air Lines DC-3 collided with a 
Hines Flying Service Piper when both 
aircraft were making their final ap- 
proach. The Piper crashed, seriously 
injuring the pilot. 

As in the TWA accident, the Board 
found that the pilots of both aircraft 
should have been able to see each other 
before the collision occurred. Lack of 
sufficient visual alertness by the pilots 
of both aircraft was the probable cause 
of the collision, CAB reported. 

Violation of local trafic rules by the 
Piper pilot was also listed as an accident 
cause. The Piper failed to fly the full 
traffic pattern in its approach. 

While approaching the field, both 
aircraft contacted the airport, which is 
uncontrolled. The Continental flight 
called the Continental ground operator 
and the Piper called the Civil Acro 
nautics Administration office, but 
neither office advised the other of it’s 
communications. 
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Another B-52 source goes into action 


When world conditions indicated 
the need for more B-52 global jet 
bombers, the Air Force ordered this 
vital defense weapon into accelerated 
production, and named Boeing's 
Wichita Division as the second source 
for B-52s. 


\bove—on schedule—the first B-52 
rolls off the Wichita production lines. 
Earlier, while the Strategic Air Com- 
converting to B-47s, 
Boeing-Wichita turned out these six- 
jet bombers at a one-a-day clip. It is 
currently in its 49th consecutive 
month of on-schedule production. 
Now that B-52s are in stepped-up 


mand was 


demand, Boeing-Wichita has accom- 
plished the tremendous task of con- 
tinuing B-47 deliveries, and at the 
same time tooling up and going into 
production on the B-52. This feat 
demonstrates the vast range of the 
facilities and manpower 
resources. Itadds Wichita-built B-52s 
to the steady procession being turned 
out by Boeing’s Seattle plant. 


The B-52, along with the B-47, 
rounds out the striking power of the 
U.S. Air Force. This team of Boeing 
heavy and medium bombers will be 
joined later on by still another Boeing, 
the KC-135 jet tanker. 


Division’s 


“ 


The design advances that give the 
B-52 its revolutionary performance 
required equally revolutionary pro- 
duction methods. The company’s 
manufacturing divisions, as they had 
in the case of earlier Boeing designs, 
devised new ways to produce a new 
kind of aerial weapon —efficiently, in 
volume, and on schedule. 


The B-52 is an intercontinental nu- 
clear weapons carrier, with a gross 
weight of over 175 tons. It is capable 
of operating at speeds beyond 650 
miles an hour and at altitudes over 
to retaliate 


10 miles. Its mission: 


against any aggressor, anywhere. 


BSOLEMNMG 





Britannias to BOAC 





First two Bristol Britannia turboprop transports to be delivered to the British Overseas Airways Corp. are shown above during ceremonies 
at London Airport. The transports, turned over after the Britannia was awarded its airworthiness certificate by Britain's Aircraft Regis- 
tration Board (AW Jan. 9, p. 23), will be used over the airline’s African routes. 


Lockheed Reports $335 Million 


In Transport Orders During 1955 


Burbank, Calif.—Lockheed Aircraft 
Corp. last week announced that U.S. 
and foreign airlines ordered $335 mil- 
lion in new transports during 1955—a 
record commercial backlog that ac- 
counted of well over one-fourth of the 
corporation's total year-end backlog of 
$1.2 billion. 

Chis new business calls for produc- 
tion of 177 aircraft of four different 
types for 17 airlines. 

Three of the four transport models 
which sent Lockheed soaring 
were new models announced during 
1955, the turboprop Electra, the extra 
long-range Super Constellation 1649A 
and the Super Constellation 1049H 
cargo plane. Orders for these planes 
accounted for $261 million of the 
order. 


sales 


Electra Best Seller 


Since the announcement of the Elec- 
tra (largest seller of the new transports) 
last June, Lockheed has logged $185 
million in contracts. 

Burt C. Monesmith, vice president 
and gencral manager of Lockheed’s 
California Division, described the Elec- 
tra as “a mainstay of jet air transport 
fleets”’ which, he said, will carry 75% of 
all air travelers within 10 vears because 
most passenger volume occurs on flights 
of 200 to 1,800 miles. Such distances, 
he said, are “ideal” for the high-speed 
Electra. 

Second largest seller of the new 
transports is the 1649A which brought 
in $90 million worth of contracts (in- 
cluding one order received in late 1954 
but not reported until 1955). This 


AVIATION WEEK, January 16, 1956 


newest of the Super Constellations has 
a 6,400-mile range and a 156,000 Ib. 
gross takeoff weight. 


1049H Led Way 


Third in sales popularity is 
Super-G Constellation with total 1 





Braniff Buys 440s 


Braniff International Airways last week 
placed a $4-million order for five Con 
vair Model 440 transports with delivery 
beginning in November 1956. 

In addition to the Braniff order, Con- 
vair also received an order for two metro- 
politans from Alitalia, the Italian inter- 
national airline, and a contract for two 
executive versions of the transport from 
the Royal Australian Air Force. 

The airline configurations will accom- 
modate 44 passengers; the executive 
model, between 15 and 20. 

The orders bring to 67 the number of 
piston-powered Metropolitans on order 
at Convair and will extend production 
of the aircraft into the spring of 1957. 

In another purchase, Air 
announced an $8 million order for 
four Lockheed Super-G Constellations, 
also enough to assure the production of 
the transport into 1957. 

The Super Gs, scheduled for delivery 
in early 1957, mark the airline’s eighth 
purchase of Constellation equipment 
since 1946, 

The order will bring the number of 
Lockheed aircraft in service or on order 
by the French line to 53. 


France 











orders amounting to $74 million 

First major penetration of the civil 
cargo plane market scored at 
Lockheed through the Super Constel 
lation 1049H 

The company reports that in less 
than a vear after the 1049H’s introduc 
tion to the airlines it gained first place 
in the industry with $44 million worth 
of orders. 

Monesmith said that some additional 
transport orders, represented by letters 
of intent, are not reflected in statements 
of actual backlog 

Deliveries of the new planes stretch 
into 1960. Some model 1049G and 
1049H deliveries are scheduled in 1956, 
others in 1957 

Model 1649As will fly 
1957. 

Initial 
in 1958. 

Lockheed reports that 10 
were added to its family of transport 
operators during the making a 
total of 36 operators, exclusive of the 
military services. 


Was 


passe ngers in 


will go into 


Electras service 


lirlines 


yvcarl, 


Canadian Airline Wins 


U. S. Operations Approval 


Ontario Central Airlines’ application 
for a foreign air carrier permit has been 
approved by the Civil Aeronautics Board 
and the White House 

The Canadian carrier has been issued 
a permit to operate between Kenora, 
Ontario, Canada and points in the 
United States in an area which includes 
parts of Wisconsin, Minnesota, North 
Dakota and South Dakota. 

The three-year authority is designed 
to provide transportation of a casual, 
occasional or infrequent nature in light 
aircraft, to be used in emergencies or 
when scheduled services are incon- 
venient. 
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Intercontinental: Biggest of Boeing 707s 


Prospective fore and aft loading arrangement for the Boeing 707- 
320 Intercontinental is shown in this artist’s sketch. Ordered by 
Pan American World Airways, Sabena Belgian World Airlines and 
Air France (AW Jan. 2, p. 57), this largest of the planned Boeing 
jetliner series will carry 146 passengers in a tourist-class arrange- 


CAB Approves Merger 
Of 2 Alaska Carriers 


Acquisition of Christensen Air Serv- 
ice by Cordova Airlines has been ap- 
proved by President Eisenhower and the 
Civil Aeronautics Board. Both are 
Alaskan carriers. 

The merger agreement calls for pur- 
chase of Christensen’s certificate, routes 
and equipment by Cordova for $50,000. 

[he two carriers filed the merger 
agreement in May 1952, and in July 
1952, the CAB issued an exemption to 
Cordova to permit operation of Chris- 
tensen’s service between Anchorage and 
Seward, Alaska. Cordova has been 
serving the route as part of its own 
operation. 

Exemption from terms of the Civil 
Aeronautics Act was asked bv the two 
applicants so that the delay and expense 
of a hearing on the acquisition could be 
avoided. ‘The CAB found that a hear- 
ing wasn’t necessary in the proceeding 
and issued the exemption. 

Ihe CAB has transferred Christen- 
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sen’s certificate to Cordova, but Chris- 
tensen’s authority to operate as an 
\laskan Pilot Owner was continued in- 
definitely. Cordova’s authority to sus 
pend service Cantwell and 
Denali, Alaska, also was extended. 


between 


Prop Reversal Failure 


Blamed in Accident 


Propeller reversal failure caused a 
Northwest Airlines Stratocruiser acci- 
dent at Chicago’s Midway Airport last 
August, according to a Civil Aeronau- 
tics Board accident report. 

The accident occurred when the 
NWA airplane overran the runway and 
crashed through «a boundary fence. 
There were no passenger or crew injur- 
ies, but the aircraft was scriously dam- 
aged. 

The CAB found that the probable 
cause was the imability of the pilot to 
stop the aircraft when propeller revers 
ing was due to improper 
circuit breaker position. 

The accident occurred after a flight 


unavailable 


ment or 124 in first-class version. Non-stop flight times predicted 
by Boeing include: Tokyo, Japan, to San Francisco, 9 hr. 27 min.; 
Los Angeles to Copenhagen, Denmark, 10 hr. 38 min., and New 
York to Rio de Janeiro, Brazil, 9 hr. 15 min. The Intercontinental 
will be powered by 4 Pratt & Whitney JT4A-3 engines. 


from Minneapolis/St. Paul to Chicago. 
Departure from the Twin Cities was 
made under an IFR flight plan, but the 
landing at Chicago was made with a 
10,000 ft. ceiling with 10 mile visibility. 

During the landing roll, the pilot 
found that propeller reversing was un- 
workable, and the aircraft’s braking sys- 
tem failed to stop it before it reached 
the end of the runway. The NWA 
Stratocruiser was turned left to avoid a 
concrete marker, ran over several hun- 
dred feet of grassy area and _ broke 
through a chain link boundary fence 
into a street which bordered the airport. 

No injuries occurred, but severe dam- 
age to the aircraft included tears in the 
fuselage from parts of the fence which 
became entangled in the propellers. 
Propellers, landing gear, flaps and an 
cngine mount were also damaged. 

The Board concludes that improp- 
erly set reversing control circuit breakers 
were the cause of the failure of the pro- 
pellers to reverse during the landing 
roll. The Board also found that the 
85 degree temperature may have caused 
some runway slipperiness. 


AVIATION WEEK, January 16, 1956 








Airline Income and Expenses—October, 1955 





Passenger 
Revenue 


Mail 


| Revenue 


Express 
Revenue 





DOMESTIC 
American 
Braniff.. . 
Capital 
Colonial 
Continental... . 
Delta 
Eastern . 
National 
Northeast... . 
Northwest... . 
Trans World 
United. . 
Western . 


INTERNATIONAL 

American 

Braniff 

Caribbean Atlantic 

Colonial 

Delta.... 

Eastern. 

National 

Northwest... . 

Pan American 
Alaska 
Atlantic 
Pacific... . 
Latin America 

Panagra 

Trans World 

United. . 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central . 
Frontier 
Lake Central 
Mohawk. . . 
North Central 
Ozark 
Piedmont 
Southern. ... 
Southwest 
Trans Texas 


HAWAIIAN CARRIERS 
Hawaiian. 
Trans Pacific. .. 


CARGO LINES 


Flying Tiger 


HELICOPTER 
N. Y. Airways* 
Los Angeles Airways 
Helicopter Air Service 


* Not available. 





Aeroavias Sud Americana. .|. .. 


| 


..| $20,750,331 


3,313,318 
4,106,408 
606,985 
1,328,446 
4,432,117 
13,603,671 
2,742,683 
637,871 
4,099,860 
13,116,854 
18,416,163 
2,616,120 


356,195 
398,325 
69,440 
89,430 
293,009 
809,023 
266,746 
1,066,415 


332,000 
6,439,000 


982,744 





351,837 
120,210 

85,017 
213,615 
107,163 
364,750 
461,266 
236,567 
395,091 
147,340) 
244,072! 
193,822 
175,029 


298,323 
144,470 








$563,651 
82,896 
92,685 
8,090 
31,423 
109,969 
315,582 
76,198 
12,382 
140,509 
340,255 
650,130 
78,476 


14,003 
119,127 
1,310 
394 
5,925 
28,286 
3,511 
77,278 


16,000 
596,000 
627,000 

68,000 

72,738 
527,251 

28,911 


7,532 
2,600 
—5,747 
297,790 
6,656 
4,779 
13,000 
247,500 
8,379 
6,516 
5,430 
9,813 
1,552 


2,899 
758 





Freight 
Revenue 


$473,492 $1,412,256 


60,420 
121,958 
4,888 
12,729 
112,817 
232,689 
25,174 
11,310 
94,088 
366,789 
532,248 
32,582 
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90,539 
101,612 
15,458 
36,912 
164,552 
253,562 
92,752 
18,069 
166,169 
502,025 
784,048 
52,930 


51,813 
99,414 
3,091 
1,801 
16,850 
18,491 
11,557 
238,188 


64,000 
702,000 
501,000 
854,000 

86,571 
290,282 

14,846 


2,853 
3,413 
19,712 


5,656 


6,744 
3,739 


5,605 
2,797 


54,546 
5,587 


206,405 
872,784 


211,576 


Compiled by Aviation Week from airline reports to Civil Aeronautics Board. 
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Total 
Operating 
Revenue 


Subsidy 


Total 
Operating 


Net 
Operating 
Income 


Expense (before taxes) 


$23,445,458 $19,119,104 $4,326,354 


3,665,572 
4,573,294 
694,194 
1,544,812 
4,923,504 
14,711,062 
3,079,472 
808,772 
4,573,987 
14,563,465 
20,508,460 
2,820,555 


$46,629 
82,985 


118,738 


437,715 
584,654 
80,278 
104,614 
325,101 
869,139 
322,191 
1,405,979 


118,000 
314,000 


618,000 
8,501,000 
5,161,000 
6,176,000 
1,537,785 
5,134,571 
1,037,026 


403,000 
62,449 


135,434 
83,781 
184,276 


419,786 
225,913 
273,680 
474,244 
237,182 
429,411 
616,218 
504,882 
560,766 
312,982 
377,830 
438,044 
312,900 


113,452 
37,500 
122,163 


126,343 
140,944 

82,806 
203,357 
127,093 


382,074 

4,328 160,181 

| | 
207,955 
| 1,104,891 
1,029,279 
338,289 


70,763 93,103 


42,412 


3,027,175 
4,484,997 
704,244 
1,383,675 
4,082,551 
13,853,552 
3,097,319 
802,793 
3,868,333 
12,771,678 
17,471,037 
2,339,851 


362,073 
695,980 
109,630 
110,841 
409,611 
722,852 
341,888 
1,893,177 


665,000 
8,192,000 
4,738,000 
6,234,000 
1,484,325 
5,088,835 

807,865 


532,189 
234,135 
262,696 
467,566 
235,306 
453,984 
603,594 
422,141 
534,732 
320,850 
364,717 
377,624 
329,669 


428,053 
160,846 


185,877 
1,066,261 
1,052,652 


270,922 


74,714 
41,349 


638,397 
88,297 
—10,049 
161,137 
840,953 
857,510 
—17,847 
5,979 
705,654 
1,791,787 
3,037,423 
480,704 


75,642 
—111,325 
—29,352 
—6,227 
—84,510 
146,287 
—19,697 
— 487,197 


— 47,000 
309,000 
423,000 
— 58,000 

53,460 

45,736 
229,161 


—14,614 
—8,222 
10,983 
6,678 
1,875 
—24,573 
12,624 
82,741 
26,024 
—1,867 
13,113 
60,420 
—16,769 


—45,979 
—664 


22,077 
38,560 
— 23,373 
67,367 


18,388 
1,063 





AVIATION WEEK, January 16, 1956 








Pittsburgh NEA Sstety Cass 


used in Boeing 707, 
America’s first jet transport 







































Here is the Boeing 707 soaring over 
\{t. Rainier on one of its early test runs. 
his speedy new jet has been ordered 
nto quantity production by the USAF 
as its new standard tanker-transport. 


Pittsburgh laminated NESA Glass 
with a metal insert Flexseal® edge 
was used in the windshield of the 
Boeing 707 to prevent icing and fog- 
ging. Our Technical Representatives 
worked closely with the Boeing Air- 
plane Company to perfect the glazing 
design for the new jet transport. 

Pittsburgh Plate Glass Company 
makes a wide range of special purpose 

, glasses for aircraft glazing. They are 
the result of many years of glass re- 
search and unrivalled experience in 
meeting the requirements of America’s 
leading aircraft manufacturers. 

Why not take advantage of this ex- 
perience next time you have an aircraft 
glazing problem? Pittsburgh Technical 
Representatives will be glad to work 
with you. For complete information 
write to Pittsburgh Plate Glass Com- — 
pany, Room 6115, 632 Fort Duquesne : > aw he yes 
Boulevard, Pittsburgh 22, Pa. raph” 


— ” ; Ace. Aer ——— ‘. 


PAINTS - GLASS - CHEMICALS - BRUSHES - PLASTICS - FIBER GLASS 







PITTSBURGH PLAT BLASS COMPANY 
IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 
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“Ne 
Eight Crashes Mar 

. o . -_— =_ 
Airlines’ 1955 Record 

Safetv record of the U. S. certificated 
scheduled airlines in 1955 was marred 
by eight fatal aircraft crashes during the 
year. 

otal fatalities included 158 passen 
gers and 23 crew members. 

he airlines’ 1955 passenger fatality 
rate increased to .65 per 100 million 
passenger-miles compared to the all 
time low of .08 recorded in 1954, ac 
cording to the Air Transport Assn 
Statistics. 

ATA reports that in 1955 the 
scheduled airlines handled 41,871,000 
passengers while flving 24,471,242,000 
passenger-miles in both domestic and 
international operations. The domestic 
trunk airlines alone flew an estimated 
35 million passengers in excess of 19 
billion passenger-miles. The trunklines’ 
passenger fatality rate was .78 per 100 
million passenger-miles as against a rate 
of .10 in 1954. The scheduled inter 
national and territorial air carriers in 
1955 had a passenger fatality rate of .04 
per 100 million passenger-miles with 
total operations amounting to nearly 6 
million passenger flving some 5 billion 
passenger-miles. 

ATA reports that as of Dec. 31, 1955 
the local service airlines have a record 
of 57 months without a_ passenger 
fatality; territorial service carriers, 52 
months; helicopter operators, 30 
months; international and_ overseas, 
nine months. 


Riddle Expands Route 
In South, Mid-West 


Riddle Airlines will start scheduled, 
daily cargo service in Jacksonville, Wash- 
ington, Baltimore, Philadelphia, Boston, 
Atlanta, Cincinnati, Cleveland, Detroit 
and Chicago this week as a result of 
recent route awards bv the Civil Acro- 
nautics Board. 

Service in Richmond, Louisville, In- 
dianapolis and Columbus will | start 
Mar. 1. 


IATA Schedules Forty 
Meetings During 1956 


International Air Transport Assn. has 
scheduled more than 40 meetings for 
this year aimed at streamlining agree- 
ments which knit routes of its 74 mem- 
ber lines into a worldwide transporta- 
tion network. 

They range from small working par- 
ties to assemblies of several hundred. 
Many deal with European-Mediter- 
ranean problems. IATA estimates 
member airlines will invest 300,000 
expert man hours in these mectings 
during 1956. 
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Design News from /j242 Thermostat 











SEAMLESS METAL BELLOWS 
AS SMALL AS '° DIAMETER 


For miniaturization, Bridgeport bellows in 14” and 5/16” 
diameter sizes offer many new opportunities to design 
engineers. These tiny, seamless metal bellows are hy- 
draulically formed of brass, phosphor bronze, beryllium 
copper, monel and other metals. A wide range of reactions 
and characteristics is available. 


BELLOWS ASSEMBLIES 


Bridgeport specializes exclusively 
in metal bellows of all types and 
sizes, and complete bellows as- 
semblies. Savings in time, trouble 
and money can be made by buy- 
ing complete bellows assemblies 
++» let Bridgeport show you how. 


«A ) « 





CONTROLS COMPANY 


Send me the Bridgeport bellows data checked below: Dept. BA-1400 
() Full details on new, small-diameter bellows 
(] Bellows Engineering Bulletin #125 (28 pages) 


NAME 





COMPANY 





ADDRESS 








sabe 


| 





Retain aih ne ahendstbiidiiabdipanenenen 


Ww 
“ 
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Jet Engine Blades with 
Superior Fatigue Strength 


are Produced by the 
Eaton ROLL-FORM Process 











4nULLFORw... 


The Eaton ROLL-FORM Process, originated 
and developed by the Eaton Manufacturing 
Company, has produced millions of jet blades 
by a simple rolling operation. The grain structure of the 
metal is rolled to conform to the blade contour, thereby pro- 
ducing a blade with superior fatigue strength characteristics. 


In addition, the ROLL-FORM Process produces blades with 
a minimum of forging and machining scrap. This means worth- 
while economies in the costly alloys which represent an ever 
larger proportion of the raw materials being used in jet engine 
blade production. 











AIRCRAFT DIVISION 
MANUFACTURING COMPANY 
BATTLE CREEK, MICHIGAN 








EATO 











Government Contract 
Awards Announced 


North American Aviation has been 
wwarded a $4 million Air Force contract 
for production of I’-86F Sabres, spare 
parts, special tools and ground handling 
cquipment, Commerce Department re- 
ported in a procurement synopsis. 

Other major aviation contracts in- 

cludc 
@ Lear, Inc., Grand Rapids, Mich., has 
been awarded a $5,263,464 contract by 
the Navy Bureau of Aeronautics for 
vertical gyro indicators, controls, gyros 
ind shock mount racks. 
e Douglas Aircraft Co., Long Beach, 
Calif., was awarded a $940,000 Air 
Force contract for procurement of C- 
133A mobile training unit, fabrication 
and assembly of a C-133A nose section 
for trainer flight simulator and to per- 
form flight tests 

BuAer also asked for bids on services 
nd materials to perform complete pro- 
gressive maintenance on 37 R7V Super 
Constellations. This includes engine 
changes, potting of electrical connect- 
ors, desealing and resealing fuel tanks 
ind backfitting of aircraft service 
changes. 


CAB Orders 





Dec. 29-Jan. 4) 
GRANTED: 


Trans-Texas Airways on exemption from 
provisions of its certificate requiring the car 
rier to serve Fort Worth on all flights serv 
ing Dallas on segments six and seven, until 
Feb. 29, 1956 


APPROVED: 


Interlocking relationships between Frank 
C. LaGrange and Alaska Airlines, the Read 
ing Co., Central Railroad Co. of New Jer 
sey, and the New York and Long Branch 
Railroad Co 

Agreements involving Trans World Air 
lines, Mohawk Airlines and various other 
carriers relating to intercarrier arrangements 


ORDERED: 


Authorization extended 30 days beginning 
Jan. 5 for Caribbean Air Transport Assn. to 
engage in discussion internally’ and with 
Pan American World Airways relating to 
action on stabilization of cargo rates be- 
tween Florida and Central American points. 
Original authority expired Oct. 31, 1955, 
but recent developments indicate further 
discussion may be successful, according to 
Pan American and CATA. 

Lake Central Airlines’ mail rate sect at the 
rate proposed by the Board in its show cause 
order for the period starting May 2, 1955 

Lake Central Airlines and North Central 
Airlines’ applications for service between 
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for fastest turbo-prop transports! 


Big 5700 hp T-34 turbo-prop engines . . . big, broad-blade 
propellers ... these help make Lockheed’s YC-121F and 
R7V-2 the fastest propeller-driven transports in the world. 
They also presented an unusual vibration control problem 

.. which MB Type 5100 Mounts solved to complete satis- 
faction. 


Sets of four of these vibration isolators on each engine 
cushion the structure, instruments and crew against 
vibratory disturbances from the high torque engines and 
15 ft. diameter props. 


For over 15 years now, MB’s specialized vibration ex- 
perience has been drawn upon by leading manufacturers 
to satisfy vibration control needs in experimental and 
production models, Contact us on your needs in mounts or 
complete suspension systems. 


i Ib manufacturing company , 


at 
A 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION Se 


—~¥s 


Lo 
2. TO EXCITE IT Mef\ ...10 MEASURE IT (© 
aed a 


MB mounts do big job 


of vibration control 
(; 
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OPERATIONS ENGINEERS 


The Operations Engineering 
organization in the Military Relations 
Department at the Fairchild Aircraft 
Division offers opportunities for graduate 
engineers capable of performing aircraft 


utilization analyses. 


These assignments will require knowledge 


of, and familiarity with: 


Airworthiness Requirements 
Performance Analysis 
Power Plant Specifications 


Route and Mission Determination 


The opportunities and salaries associated with the 
new positions are in keeping with the responsibilities 
of this work. Employee benefits in the form of group 
insurance, individual and family coverage for 
hospitalization, retirement plan, sick leave, etc., are 


also provided. 


Send complete resume of education and expe- 
rience, together with salary requirements to: 
EMPLOYMENT MANAGER 





~<FAIRCHILD 


AIRCRAFT DIVISION + HAGERSTOWN, MARYLAND 











805 PENNSYLVANIA AVENUE, HAGERSTOWN, MD. 


ALL REPLIES WILL BE HELD IN STRICT CONFIDENCE. 




















Lima, Ohio, and Detroit set down for im 
mediate procedural action 

Trans World Airlines’ application for 
Albuquerque-Tucson service eliminated from 
the Tucson service case. Frontier Airlines 
petition for reconsideration in the case is 
denied 


DENIED: 

Applications for exemption authority for 
air service between Minneapolis-St. Paul and 
the Quad Cities of Moline/East Moline 
Rock Island/Davenport filed by North Cen- 
tral Airlines; Ozark Airlines; Davenport and 
Cedar Rapids, Iowa; Springfield, Moline 
and Peoria, Ill. 


Shortlines 





> Eastern Airlines reports a _ record 
December with 579,800 passengers 
boarded, compare with 514,520 in De- 
cember, 1954 


>» KLM Royal Dutch Airlines will oper- 
ate three flights a day between New 
York and Europe next summer, includ- 
ing two tourist and one first class 
schedule. 


> Kuwait has signed an agreement with 
the British Ministry of Transport and 
Civil Aviation covering operation of 
communication and navigation services 
at Kuwait Airport by International 
Aerodia Ltd. Kuwait Airport is oper- 
ated by the British agency under an 
agreement with the local government. 


>» Lince Aeree Italiane plans to inaugu- 
rate a Vente Venieo tiene schedule 
carly this vear under provisions of a 
recently-concluded Air Agreement be- 
tween Austria and Italy. LAI also 
hopes to begin a six-flights-a-week ser 
ice between Milan and Vienna, via 
Munich, in the spring. 


> Pacific Western Airlines has been re- 
fused authority to operate a cross-coun- 
trv coach service bv the Canadian Air 
l'ransport Board. The carrier wanted 
to operate a low-cost, no-reservation 
service across Canada which would 
compete with Trans-Canada Air Lines. 


> Pan American World Airways will 
start service to American Samoa from 
Honolulu*and the West Coast Jan. 24. 
The service will be via a monthly DC-4 
connecting flight at Nandi in the Fiji 
Islands. 


> United Air Lines flew 293,087,000 
passenger-miles in December, 4% morc 
than in December 1954. Express traffic 
was 1,273,000 ton-miles, up 14%; mail 
was 3,271,000 ton-miles, up about 1%; 
and freight totaled 2,650,000 ton-miles, 


c 


a 22% decrease.. 
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what helps a 
. . Here are four factors given by 
sc q Poo nt ist g &row wg distinguished Avco scientists. They reflect 


both the thinking and opportunity 
at Avco Advanced Development Division. 


**Top-level associates” **Technical sophistication” **An atmosphere of inquiry” **Freedom from routine” 


savs Dr. Arthur Kantrowitz savs Dr. E. R. Piore, former says Eaton H. Draper noted says Dr. Mac C. Adams, noted 
chief Scientist and De puty nuclear weapons systems expert cerodvnamicist, author of 
Chief of the Office of Naval and Engineering Manager of papers on aerodynamics and 
Research, now Avco V.P. and Aveo Advanced Deve lopme nt gas dynamics, and Director of 


Chairman of its Committee on Division the Avco Research Laboratory 


noted authority in gas dvnam- 
ics, member of Avco Ad- 
vanced Development, and 
professor, Cornell University 


Advan ( d Researe h 


es . om 
A scientists effectiveness de- Provide a climate which en { scientist is most effective 


pends on mental stimulation “The more advanced, more courages a healthy questioning when he is free to direct his 


challenging, the more techni- of the known, as well as the full energy against major 


j 


provided by able associates 
It’s important at ill levels cally sophistic ated his work unknown, and a scientist or en- pre blems Ade quate tec hnical 
and it is essential to a young the better a talented scientist gineer will perform at his peak assistance releases him from 


scientist. will respond.” and even beyond.” time-consuming routine 


Helping talented scientists and engineers—at all levels—become 

more effective is the best way we, at Avco Advanced Development, 
know of helping our own growth. For that reason, we offer them ‘i WANTED: 

assignments worthy of their abilities, stimulating associates, and Leaders in the exploitation of new areas of Science 

the fullest technical support possible. Add to these factors the unique | Physical Scientists 
combination of small-company flexibility and large-company \ Advanced degree preferred — in Physics « 

stabilitvy—and you have an environment ideally suited to growth. “a Aerodynamics * Electronics + Metallurgy * 
ey a . : te UG: Physical Chemistry « Mathematics 

For outstanding men, Avco’s long-range expansion—in missiles ; 
and in all the physical sciences—offers unprecedented opportunity. Engineers 
Electronic * Mechanical « 


Write Dr. E. R. Piore, Vice-President in Charge of Research, s casemate . Gliecdaieds 


Room 409, Avco Advanced Development Division, 
Stratford, Conn., or Phone Bridgeport, Conn., DRexel 8-0431. 





|avco| advanced development division 
ay avco defense and industrial products 


combine the scientific skills, and production facilities of 3 great Avco divisions of 
Avco Manufacturing Corp.: Avco Advanced Development; Crosley; Lycoming which 
currently produce power plants, electronics, air-frame components, and precision parts. 














WANTED 
Pilots — Mechanics 


EXPERIENCED ON BELL, PIASECKI & 
SIKORSKY HELICOPTERS 


For operations both in the States and in 
Alaska. High wages—bonuses—expenses 
paid. Pilots must have 200 hours in heli 
copters. Mechanics must have some heli- 
copter experience. Year around operation. 
Employment permanent for those qualified. 
Opportunities for advancement. 


EMPLOYMENT OPPORTUNITIES 


execu 


D 


The Advertisements in this section include all employment opportunities 
tive, management, technical, selling, office, skilled, manual, ete. 


sae 
ag ( 


as | Employment Agencies 
a) Employment Services 


Labor Bureaus 


———RATES——_— UNDISPLAYED 

$2.10 per tine, minimum 3 lines. To figure advance 
payment count 5 average words as a line. 

Box Numbers 

Discount of 10% if full payment is mace 
th consecutive insertions 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


Positions Vacant 
Positions Wanted 
Part Time Work 


DISPLAYED 
The advertising rate 


ising appearing on other 
Contract rates quoted on re 


k neh r all adve 
than a contract basis 


juest 


is $27.60 per 1 


counts as | ne 
An Advertising inch is measured 7%” vertically on a 
column—3 columns—-30 inches to a page 


in advance 
Rick Helicopters, inc. 

P. O. Box 217, Airport Branch 
San Francisco International Airport 
San Francisco, California 


Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to AVIATION WEEK, 330 W. 42nd St.. N. ¥. 36. N.Y 
closing January 19th. 


PR RE 


Executives and Engineers 
deserving higher salary 


now can completely, confidential- 
ly make arrangements for better 
positions through our unique Job 
Improvement Service. We have 
close contact with leading manu- 
facturing and research firms in 
all sections of the country. 

Here’s what you do. Send us 
your name, title, company and 
home address. We will forward 
to your home brief forms which 
you fill out and return. We com- 
pare your experience and desires 
with our file of specific job open- 
ings. You make the decision. No 
obligation to you, no cost what- 
soever. Our clients pay us to find 
you. Find out what you’re really 
worth—today. Write, phone or 
wire. 


= 


Management and 

Recruitment Consultants 

Oliver P. Bardes, President 

461 First National Bank Building 


for January 30th issue 














A HA 


FLIGHT ENGINEERS 


Immediate openings for flight engineers de- 


siring international flight career (New York 


Bose), with 


PAN AMERICAN 
WORLD AIRWAYS 


Employee benefits 
insurance plans, 


Aerodynamicists 
Thermodynamicists 


The expansion of General 
Electric's Aircraft Gas Tur- 
bine Division in Cincinnati, 
Ohio, has created openings 
for qualified engineers and 
scientists with experience 
in aerodynamics or ther- 
modynamics. 


Beginning salory $5670. 
include retirement & life 
30-day vacations per yr., discount travel, etc. 


Applicants must be U. S. citizens, maximum 
oge thru 3) yrs., H.S. grads, college engi- 
neers preferred, able to poss flight physical, 
ht. 5'6" to 6'4"". 


The development of new 
propulsion systems and the 
undertaking of special re- 
search projects has created 
new positions for supervi- 
sors and specialists inter- 
ested in applied research. 
One of these projects in- 
cludes the Nuclear Pow- 
ered Engine. 


Must have A&E Licenses and qualify for CAA 
Flight Engineer Exam, O8, have completed 
CAA Flight Engineer written examination. 


Contact your nearest employment office: 


28-19 Bridge Plaza North, LIC, N.Y. ST 6-5858 
Int'l Airport, Miami, Fla. Tel. 64-5411 
Int'l Airport, San Francisco, Cal. Pl 5-7000 
Seattle/Tacoma Int'l Airport, Seattle, Wash. 
CHERRY 3-400 
or 
Asst. Chief Flight Engineer, Int'l Airport 
Houston, Texas. OLIVE 4-2673 





Opportuniticn cvist 


auch areas as 


to explore 





Aerodynamic design of com- 
pressors and turbines 

Design and evaluation of en- 
gine cooling systems 

Design studies of air induc- 
tion systems and components 
Investigation programs with 
regard to application of new 
turbines or combustion-aug- 
mentation, or design con- 








DECISION INC. 








iddrevse ta a 


hand St 


| REPLIES (Bor No 
NEW VORA: 230 W 
CHICAGO sa N Michigan At 
SAN FRANCISCO: 68 Post & 


LOS ANGELES: 112 





= 


INHALE Nh 


40 


cepts 

Combustion systems develop- 
ment 

Preliminary thermo-mechani- 
cal design of components 
Basic fluid mechanics, studies 
on such things as inlets, noz- 
zles and diffusers 
Thermodynamic calculations 
of Jet Engines 

Cycle Analysis 





Cincinnati 2, Ohio . . 














General Electric’s program 
of personal development 
will enable you to advance 
professionally through en- 
gineering courses given by 
the company and a full 
tuition refund program for 
graduate studies at local 
universities. 

> 


et wire or write in 


Can you qualify acnd 
a coll 
confidence ta: 


Mr. Mark Peters 
Technical Recruiting Building 
Aircraft Gas Turbine Division 


GENERAL @® ELECTRIC 


Cincinnati 15, Ohio 


100 


rn 


M 


STRESS ANALYSTS 
AND STRUCTURES ENGINEERS 


Growing engineering research 
and development organization 
needs men with one to five 
years experience preferably in 
thermal and stress analysis, air- 
craft or missile structural work. 


Send resume to Personnel Department. 


Aerophysics Development Corporation 
(Subsidiary of Studebaker-Packard) 
Box 949 Santa Monica, California 





| plete res 








POSITIONS VACANT 
First pilot for Model 18 Beechcraft. Eastern 


corporation operating number of airplanes. 
Give full particulars as to ratings, age, etc 
to P-8782. Aviation Week. 


Aeronautical and electrical de- 
aircraft training ecu'p- 
Forwar« m 
ime to L Burton-Rodgers 
Training Aids, Ime Blade and 
Cincinnati (16) Ohio. 


Mechanical. 
sign engineers for 
ment Excellent opportunity 
Gale 
Technical 
Helen Sts., 


familiar with 


Link Instructor—experienced, 
and Air 


current radio navigational aids, 
Traffic Contro! procedure Salar commen 
surate with ability. New \»o area 
P-SS899, Aviation Week 


POSITIONS WANTED 


location 


| Sales Executive considerable experience in 


hydraulic 
airframe 
Aviation 


aircraft electro-mechanical and 
controls and accessories throughout 
and engine industries. PW-S894, 
Week. 


Sales Engineer M.S. Aero. Eng. 15 yrs. exp. 
2 airframe ¢ mfgr. aircraft instr. & 

| access. desires to represent Midwestern firm 
N.E., & N.Y. City area. PW-S8879, Aviation 
Week. 


cos 


ixecutive Pilot desires Midwest single or 
ht twin position. Prefer personal interview. 
| PW-S856, Aviation Week. 
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LOCKHEED P2V 
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CONMVAIR F.102 


Pati 


ae 
, McDONNELL F-11018 


CONVAIR 
McDONNELL 
LOCKHEED 
LOCKHEED 
LOCKHEED 
PIASECKI 
LOCKHEED 
DOUGLAS 


_ 


F-102 
F-101 
P2V 
F-94 
wv2 
H-21 
c-121 
C-124 


Plus other important aircraft being 
delivered to U.S 


Armed Forces 





EMPLOYMENT OPPORTUNITIES 





In all of these planes, electronic systems and 
equipments designed and developed by RCA engineers 
make vital contributions to successful performance in: 


NAVIGATION - COMMUNICATIONS 
PRECISION BOMBING: FIRE CONTROL 


On this high level of achievement you can progress 
rapidly with the engineering team that upholds 

RCA’s world leadership in electronics! The confidence 

of the aviation industry in RCA, the scope of 

contracts awarded RCA... create a continuing flow 
of diversified, challenging problems for the 
forward-looking electronics engineer 


You should have a Bachelor or Advanced Degree in EE, ME 
or Physics, plus two years’ electronics design and develop- 
ment experience. Managerial positions also open. 





You'll locate in Greater Philadelphia or Boston area. 


Broad, liberal 


Please send complete resume of education and experience to: 


RCA benefits .. 


. relocation assistance. 


Mr. John R. Weld, Employment Manager 
Dept. B-2A, Radio Corporation of America 
Camden 2, New Jersey 


os Section ill 


*< 
eR 
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EMPLOYMENT OPPORTUNITIES 


TOs 


MISSILE GUIDANCE 
SYSTEMS 


tell l-ii lem Edict waiel TAs 
COMPUTER SYSTEMS 


JET AND TURBO-PROP 
ENGINE CONTROLS 


NEW CIVIL AVIATION 
PRODUCTS 


AIRBORNE FIRE 
‘CONTROLS 


GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis 
Experimental Engineering 
Development Engineering 

Project Coordination 


Design Engineering 
Product Engineering 
Product Evaluation 
Field Engineering 


AND WE ALSO NEED: 
DESIGNERS * CHECKERS * LAYOUT MEN 


Positions Are Permanent Excellent Advancement Opportunities 
Every inquiry treated confidentially and given 
immediate attention and personal reply. 


WRITE TODAY FOR EMPLOYMENT APPLICATION 


Mr. John F. Heffinger 
Supervisor of Salaried Personnel 


AC SPARK PLUG DIVISION 
THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 
Milwaukee 2, Wisconsin 








RADIATION Inc. 


R Electronic RESEARCH - DEVELOPMENT- PRODUCTION 
Melbourne Fila. Orlando Fia. 


Many outstanding opportunities are 
available for qualified electronic, me- 
chanical, nuclear, and aeronautical en- 
gineers in the fields of electronics, 
avionics, and instrumentation. 


® Aircraft Positioning Development 
® Special Weapons Instrumentation 
® Solid-State Circuit Development 
® Analog-to-Digital Conversion 
® Missile Checkout Equipment 
® Special Radar Developments 
® Aircraft Instrumentation 
® Digital Data Recording 
® Pulse Code Telemetry 
@ Low-Level Switching 
© FM-FM Telemetry 
® Aircraft Guidance 


Address your inquiry to 


Ralph L. Bickford, Director of Personnel 
RADIATION, Inc., Melbourne, Florida 


ENGINEERS 


ELECTRICAL 
or 
MECHANICAL 


For design and development work 
on the following aircraft acces- 
sories 
@ Rotating Machinery 
®@ Voltage Regulators 
®@ Control and Protection 
Equipment 
@ Magnetic Amplifiers and 
Transistors 


For further informgtion 
write: 


CHARLES S. CLEVELAND 
Coordinator 
of Technical Placement 


ECLIPSE PIONEER DIVISION 


BENDIX 
AVIATION CORPORATION 


Teterboro New Jersey 
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CHANCE VOUGHT CRUSADER F8U-1 
“World's Fastest Navy Fighter” 


With the “CRUSADER” Chance Vought talent and 
teamwork has not only advanced the state-of-the-art but 
has done so with a truly practical and versatile airplane. 


Senior Aerodynamicists who desire to join this winning 
team will discharge major aerodynamic responsibilities 
in the continued development of the “Crusader” and the 
“Regulus” guided missile and in preliminary design of 
other completely new aircraft and missiles. 


Positions are available with very broad to highly special- 


ized responsibilities. - 


. 
To arrange for a personal interview and a confidential ° 


We also have positions at all levels for theoretical aero- 
dynamicists and operations analysts as well as openings 
for aerodynamicists with one and two years of general 
aerodynamics experience. 
Joining our fine engineering team will offer: 
@ Professional Advancement @ Interesting Projects 
@ Individual Recognition @ Excellent Housing and Schools 
@ Lower Cost of Living @ Paid Advanced Education 
Full company benefits include generous relocation allow- 
ances to Dallas, where we feel a real sense of personal 
freedom in our clean and uncrowded surroundings. 


evaluation of your qualifications send a resumé *, 
of your background to: ENGINEERING PERSONNEL 


CHANCE. 


: OUGHT AIRCRAFT 


. 
. IMCOAFOAATEDSO 


° P. O. BOX 5907 @ DALLAS, TEXAS 





EMPLOYMENT OPPORTUNITIES 


MISSILE 
GUIDANCE 


AT 
“ Gendie 
IN SOUTHERN 
CALIFORNIA 


In connection with its long range Mis- 
sile Guidance programs Bendix-Pacific 
has excellent positions for Electronic 
Test Equipment Designers, Circuit De- 
signers and Microwave Engineers. 


Bendix also has unusual engineering 
positions in electrical and mechanical 
design of airborne radar and tele- 
metering. 

You are invited to consider becoming 
a member of this far sighted engineer- 
ing organization in Southern California. 


Please fill in the coupon or write us 
for complete information. 


i 
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vy ain bet wie 
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ENGINEERS 


Investigate Opportunities at 


DESIGNERS 


TECHNICIANS 


i'Z‘4qem Engineers have built a record of continuous progress and growth 
for themselves and for the Company for a quarter of a century 
...+ growth in physical plant, personnel, number and diversity of 


products and services. 


this growth continues and we are constantly on the alert for new 
men to add fresh impetus to that progress. . 


to capable people. 


work will be interesting and stimulating .. . 
electronic flight simulators, machine tools, guided missiles, or a 


variety of specialized electronic devices. 


can choose a home from a number of fine nearby residential 
areas convenient to both shopping centers and plant... and 
you can further your education at the many nearby Universities 
... you can enjoy suburban living and be within easy reach of 
the cultural advantages of the Nation's Capital. 


now needs Electronic Engineers (all levels with some overseas 
positions available), Aerodynamicists, Analog Computer Engi- 
neers, Mechanical Design Engineers, and supporting personnel. 
Send resume or request for additional information to: 


ERC 


OF ACF 
RIVERDALE 


ERCO DIVISION 


OF ACF INDUSTRIES INC. 


. paying top salaries 


it might include 


0 DIVISION 


INDUSTRIES 
© MARYLAND 








GYROSCOPICS 


Research facilities that enable you to 
test out your r revolutionary ideas 
and encouraget to publish original 
work available © engineer ¢ 
enced in precision gyroscopic 

ment, 

Assignments in the field of missile 
guidance systems will include both 
mechanical and electrical problems in- 
volving lubrication, temperature con- 
trol, bearings, vibration and shock 
mounts, development work in compo- 
nents such as pickups, accelerometers, 
amplifiers and computers, plus project 
work on complete gyroscopic systems. 
ME, EE or equivalent experience re- 
quired. Send resume in confidence to: 





Technical Personne! Dept. 2-500 


Div. American Bosch Arma Corp. 
Roosevelt Field, Garden City 
Long Island, N. Y. 





ee tn ae SE 


ENGINEER 
ME OR EE 

For Nuclear 
Reactor Design 


For the engineer with a cr 

mind and an interest in un 
isual design problems, this 
position offers an exceptional 
opportunity in a highly prom 
ising new field Aircraft 
Nuclear Propulsion. And this 
major company located in the 
midwest & west can offer the 
qualified engineer excellent 
prospects for a long-range, well 


paid career 


Requirements include a B.S. or 
advanced degree in mechanical 
or electrical engineering, plus 
familiarity with fluid flow, heat 
transfer, stress, etc. Some 
knowledge of fabrication proc- 
esses and techniques is prefer- 
able 


Publication 
wulfe In The 
gifted Or 

Encouraged 


Aviation 
520 N. Michigan Ave 
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Engineering Instructors 
NEEDED IN CALIFORNIA 


The current expansion program of 
Northrop Aeronautical Institute is 
creating several permanent open- 
ings for industry-experienced men, 
with or without teaching experi- 
ence, to instruct in the various 
phases of practical Aeronautical 
Engineering. 


ULL OR PART TIME 
Retired or semi-retired persons 
who desire to reside in Southern 
California can be employed for as 
little as two or three hours per day. 


MERICAN CITIZENSHIP NOT REQUIRED 
If interested write today for full 
particulars. Please send brief resu- 
me of experience and background. 
Address: 


James L. McKinley, Director 


NORTHROP AERONAUTICAL INSTITUTE 


: 1191 W. Arbor Vitae Street 
: Inglewood 1, California 
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ENGINEERING 
TEST PILOT 


On Multi-engined 
Executive Aircraft 


An excellent opportunity cre- 
ated by expansion of a new 
division in a well-known Mid- 
west Aircraft Company. 


REQUIREMENTS: 


* Engineering flight test pilot experi- 
ence and/or training 


* Graduate engineer or equivalent in 
training and experience 


© ATR rating 


* Prefer business aircraft, military 
and airline piloting background 


Please address replies to 


P-8784, Aviation Week 
520 N. Michigan Ave., 
Chicago 1], Ill. 
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EMPLOYMENT OPPORTUNITIES 





DISCOVERY 


and 


OPPORTUNITY 





go hand in hand at 
Republic’s 
Guided Missiles Division 


Upper atmosphere research, aerial reconnaissance studies and 
missile system development are all actively under way at 
Republic's Guided Missiles Division today. 


New assignments of scientific importance are constantly 
added to the program. More engineers capable of advanced 
work in this field are needed here. 


If your current opportunities are not keeping pace with your 
capabilities and talents, consider entering this vital new field 
at Republic, whose reputation for leadership and “firsts” is 
now being applied to guided missiles. In addition toe our top 
salary seale, you'll have the advantage of a benefit program 
planned to free your mind of concern for the future, with 
such provisions as: 


NEW 2-FOLD RETIREMENT INCOME PLAN 

that compares favorably with the best in industry 

Part 1 provides a basic Retirement Income, paid in full 
by Republic. 

PART 2 is optional. It offers additional retirement 
income on a liberal, contributory basis, the company 
paying over 50%. 


RELOCATION EXPENSES PAID 

Interview expenses are paid for qualified candidates 
living outside the New York and Long Island area. 
Actual and reasonable insured costs of moving 
household and personal effectss; free storage up 

to 30 days, where necessary; 

$10 per diem up to 30 days while getting settled. 


LIBERAL INSURANCE AND EDUCATIONAL BENEFITS 
Republic provides company-paid life, health and accident insur- 


ance up to $20,000; hospital-surgical benefits for the whole 
family; 2/3 the cost of collegiate and graduate study. 


Positions open at all levels in: 





Aerodynamics Controls 
Systems Electronics 
Propulsion Staff Engineering 
Operation Research Electromechanics 
Dynamics Preliminary Design 
Technical Writing (Weapons System Proposals) 
Stress Mathematical Analysis 
Project Engineering Flight Control 

Weapons Systems Analysis 


Get all the details by forwarding a detailed resume of your 
gackground and experience to: 





ADMINISTRATIVE ENGINEER 
MR. R. R. REISSIG, 


GUIDED MISSILES DIVISION, Hicksville, Long Island, WN. Y. 
SIE PUssssse AVvIAIrZTay 


LIVING ON LONG ISLAND... 
a pleasant adjunct to a Republic job. Ideal subur- 


ban c ties, 1 beaches, state parks. 





SEARCHLIGHT SECTION 





assieco SEARCHLIGHT SECTION  povennsinc 


BUSINESS OPPORTUNITIES 


UNDISPLAYED 


$2.10 a line, minimum 3 lines. 
average words as a line. 


BOX NUMBERS count as one line additional in undisplayed ads. 
DISCOUNT OF 10% if full payment is made in advance for four con- 


secutive insertions of vundisplayed ads. 


Closing date is 11 days before issue date, subject to spoce limitations. 


To figure advance payment count 5 


RATES 


EQUIPMENT 


- USED or RESALE 


DISPLAYED 


The advertising rate is $21.00 per inch for all advertising appearing on 


other than a contract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured 7% inch vertically on one column, 3 


columns—30 inches—to a page. 


Send new ads to New York office, 330 W. 42nd St., New York 36, N. Y 








Twin Beech owners: 
Add the safety and convenience of 


UYU. 


Takes only 
4 days 
to install 


Improve and modernize your plane 
with a CAA approved step-door. 
Quicker, easier and safer to enter 
and leave your plane. Allows more 
room, eliminates space-taking swing- 
back door and auxiliary ladder. 
Leather upholstery to blend with 
plane interior. Folds up easily, shuts 
tightly. Heavy duty door lock, with 
separate safety catch. 

Write or call for more information 


THE OHIO 
PAP Nile), meer 


Dayton Municipal Airport, 
Vandalia, Ohio 





immediate Delivery 
We stock, overhaul and instal! 
WRIGHT PRATT & WHITNEY 


R1820 R1830 


—202, —56, —72 —75, —92, —94 


R2000 R1340 R985 


and our most popular DC3 engin 
R1830 - SUPER - 92 


ENGINE WORKS 


Lombert Field Inc. St. Louls, Mo. 











BEECHCRAFT C-18-S 


R985-148 engines. Const. speed props. Dual gyro 
New tires and brakes. Nose tank. Good 
5 chairs in cabin. Painted cream and blue 
Licensed to 5/20.56. Price $15,500.00 


W. CLAYTON LEMON 
Woddrum Field Roanoke, Virginia 
Phone 6-0333 








SPECIAL SERVICES 


TO THE 


| 
AVIATION INDUSTRY 








OVERHAUL & 
MAINTENANCE 











C18 and D118 
BEECHCRAFT 
FOR LEASE 


Deal Directly 
with Owner 


deposit 
quired—no tong- 
term contract. 


« Executive ap- 
pointments 

* Well equipped $800 monthly and 
radio up. Fly all you 


. — instrumenta- 


. Good selection 
outright purchase 


TRADE-AYER COMPANY 
Linden Airport Linden, N. J 
Hunter 6-7690 














—_— 


! ! BELIEVE I1T—-OR NOT!! 
A Trimotored Cargo-Northrop 


A revolutionary and fantastic 20 ton aircraft with 
Cub performance in and out of pastures and im- 
provised tanding strips with 3 engine safety factor 


—_ 1820-S6A engines 


° 
wilt by Northrop in 1950 tor Arctic Rescue and 
Assault Transport to pe ~ oridore but with abi 


ear fixed for tow maintenance 

min. max Designed for mini- 

mum ~.  . means & operation cost and rugged 
constr 

AIRFRAME. 3 SINCE NEW AVERAGE 35 HOURS 


SALE OR LEASE 
Frank Ambrose Aviation Co., Inc. 


?. ©. Box 181 internati onal Airport Branch 
5383 N.W. 36th Street-Pr 88-2464, JE 1-7225 
MIAMI 48 FLORIDA 


Inc. of 
ST. LOUIS TOLEDO 
Lambert Field Express Airport 


Specialists in 


DC3 
LODESTAR TWIN BEECH 


Maintenance Overhaul 
Inspection Conversion 


Inc. of 








PARTS & SUPPLIES 














“Take a Heading for Reading” 


for the BEST MAINTENANCE © OVERHAUL * MODIFICATION © INSTALLATION 


Municipal Airport 


READING AVIATION SERVICE, INC. 
Phone 3-5255 R 


eading, Pennsylvania 








Ni AVC 0 Lombert Piet 
INC. Parchine 11700 


Has vc. at and STAR'S oe _— 
ODESTAR B 


Airtram En em 
A. Fy c Bendix Collins Sperry Wi witoox 
P&W Continental Wright ae Good 
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WANTED 








We Buy DC-3 and C-47 


slso components, fuselages, center sections. Pre- 
fer runout or needing work, airline, passenger, or 
cargo, Pratt & Whitney or Wright. State price. 
time, quantity, type engines. 


We are not brokers 
REMMERT-WERNER, INC. 
Lambert Field St. Louls, Mo 








AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180's, 190s, 
170’s, Aero Commanders. — Navions, 
Twin Beeches, 
Will Buy Dealers’ Stocks me or Used 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 











FOR SALE 


For Sato—Seeshovate D-18S 80 gat. nose 
r Hamilton Standard Hydromatic anti- 
deice iplete radios abadione ILS, 

re OMNI 10 channels v H.F. Total 
2699:15, 317:10 since 


ynall 
com plie «il with 
i-B engines plus o 
pare Price & 
any. P. O. Box 1661, San 


1982 D-18- A one owner Private paene. 
he otal time. Complete communica- 

' ue i navigati ystems aux oom 
and de-icers amen, Inc., Phila. 18, Pa 
r 


hell 6-1800 





FOR RATES OR INFORMATION 
About Classified Advertising 


Contact The McGraw- 
Hill Office Nearest you. 


ATLANTA, 3 DETROIT, 26 

1321 Rhodes- 856 Penobscot Bidg. 
Haverty Bidg. WOodward 2-1793 
WaAlnut 5778 L. SEEGAR 

W. LANIER 

LOS ANGELES, 17 
1111 Wilshire Bivd. 
MAdison 6-4323 

G. JONES 

G. McREYNOLDS 


BOSTON, 16 

350 Park Square 
HUbbard 2-7160 
P. McPHERSON 


NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 
R. LAWLESS 

W. SULLIVAN 
D. COSTER 


CHICAGO, 11 
520 No. Michigan 


Ave. 
MOhawk 4-5800 
W. HIGGENS 


CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 

C. J. LOUGHLIN 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
H. BOZARTH 


E. MINGLE 


DALLAS, 2 
Adolphus Tower 
Main & Akard Sts. 
PRospect 5064 

J. CASH 


SAN FRANCISCO, 4 
68 Post St. 
DOugles 2-4600 


T. WYCKOFF 











Douglas A-20... 
condition. 


Douglas B-26... 





FOR SALE OR LEASE 


Seven (7) DeHavilland Doves... 
notes and modifications complied with. These airplanes are the 
equivalent to Model 5A Dove—which allows 8800 lb. gross. 
Airframe zero time. Spare engines and spare parts available. 
Interior and radio to customer requirements. 


Four place interior. Aircraft now in fly away 


Now in overhaul and modification to executive 


type airplane. Radio and interior to customer specifications. 


One (1) Lockheed Lodestar . . . Now in 8000 hour overhaul. 


Optional zero time engines. Radio and interior to customer speci- 
fication. Airplane will be available for delivery in February 1956. 


These aircraft can be inspected at: 


NATIONAL AIRCRAFT CORPORATION 


(Aircraft Division) 


7901 Woodley Avenue, Van Nuys, California. 


Write for information: 


NATIONAL AIRCRAFT CORPORATION 
3411 Tulare Avenue, Burbank, California. 


New Mark II engines. All 





TELEPHONE TYPE * HERMETICALLY 
i SEALED * SENSITROLS * STEPPING } 
SWITCHES * GUARDIAN * KURMAN * 
ALLIED * SIGMA * LEACH and many others 

goes STOCK OF RELAYS IN THE WORLD 


PRODUCTION QUANTITIES IN STOCK 


Send for our latest bulletins 








324 CANAL ST. NLY.C. 13, N.Y. WAlker 5-9642 


Sal general corp. __ 





keep your weather eye out for 
Weather Eye 
smaller H 
fonts «= Flight RADAR 
custom fitted to your plane 
P.O. Box Bridgeton, Mo 








LOCKHEED 


VENTURA 
(PV -1) 


® 325 hrs. since new 
* Immediate Delivery 
* Military Version 


“WW. are == a 


Call or Wire 


LEEWARD 
AERONAUTICAL SALES, INC. 


P. O. Box 233 International Airport 
Miami 48, Florida 
Telephone TU 7-5527 








22D30 AND 43E60 
PROPELLERS FOR SALE 
PACIFIC PROPELLER CO. 


P. 0. Box 6133, 
Riv. Hts. Br., Seattle 88, Wash. 








FOR SALE 


DC-3 21/26 Passenger—202A Engines 


Complete—Schedule Airtine Interior, Radios, Lav- 
atory, Galley, Airstair D wer 5000 Hrs to go 
betore Overhaul. 
Extra Engines, Radios ard Spares Available 
Contact Owner DIRECT 
FS-8598, Aviation Weel 











Executive Aircraft 


We buy and lease back or we will pur- 
chase the aircraft you want and lease 
it to you under a lease plan which con- 
serves your working capital without in- 
cr 4 g your 4 Aalkkt 





For Further Porticulors. 
WRITE OR CALL: 


AERO FACTORS CORP. 
P. 0. Box 184 
Miemi International Airport 


MIAMI, FLORIDA 
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BARBER 
ait) Aircraft Controle 
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chosen by Northrop for remote control of tow target reel 


The new Northrop tow target reel, mounted in 
the rear cockpit of an F-89 interceptor, is capable of 
pulling giant banner targets at speeds exceeding 

600 miles an hour. By means of the Barber-Colman 
apparatus illustrated below, the pilot maintains 
high response, finger-tip control of reel speed. 


The Northrop tow target reel, shown above, is driven by an air 


turbine. A Barber-Colman 3” supply air throttle valve is posi 
tioned at a speed of 90 degrees per second, without hunting, by 
the Barber-Colman patented’ high speed, velocity feedback 
28 volt d-c servo. Send for free technical bulletins 


The complete line of Barber-Colman aircraft controls includes 
Actuators; Positioning Controls; Temperature Controls; Small 
Motors; Valves; Ultra-Sensitive Relays; Thermo-Sensitive Elements 
Consult the Barber-Colman engineering sales office nearest you: 
Los Angeles ; Seattle ; Baltimore ; New York ; Montreal ; Melbourn« 


Barber-Colman Company 
DEPT. A, 1422 ROCK STREET, ROCKFORD, ILLINOIS 


CONTROLS + AUTOMATIC CONTROLS ¢ INOUSTRIAL INSTRUMENTS «¢ SMALL MOTORS « AIR DISTRIBUTION PRODUCTS 
AND OPERATORS « MOLDED PRODUCTS * METAL CUTTING TOOLS « MACHINE TOOLS «. TEXTILE MACHINERY 





ADVERTISERS INDEX 


A. C. SPARK PLUG DIV., GENERAL MOTORS 
—— eves 


abe ‘PRECISION ‘PRODUCTS. Div OF 
SENSEAL Rs ens, corP 


AEROJET- GENERAL CORPORATION 
A Db ats 
AEROQUIP CORPORATION 
TI M. Randall Compan 
AMERICAN ELECTRONICS. INC 
INSTRUMENT Div.) 44 
Ager Clyde D. Graham Ad 
AUSTENAL LABORATORIES, INC 
(Snes Rives 7? 
rel & Varley, Inc 
AVIATION. ‘ACCESSORIES. : 106 
is mn Ad 
BALLY MORE COMPANY 49 
The } 


BARBER. COLMAN co 148 
BARRY CONTROLS. INC , 50 
BOEING AIRPLANE © COMPANY 130 
BRIDGEPORT THERMOSTAT DIV 
ROBERTSHAW-FULTON CONTROLS CO......135 
BUANS AERO SEAT COMPANY. aabrmmdccrie 
cAMLOE PASTENER CORPORATION 48 


Ad 
ceSSNA AIRC RAFT COMPANY 


Second Cover 


CHAMPION SPARK. PLUG €o 42 

CONSOLIDATED ‘DIESEL ELECTRIC CORP 13 
ir 

CURTISS winiGnr corp. (PROPELLER Div.) 124 


Davies LABORATORIES ne 58 
\ r b ) 
DEAN a BENSON RESEARCH, INC 30 
Ag U i” A 
DELAVAN MANUFACTURING co 
Ad 


pal 
DOELCAM, a DIV. OF 
SAE ARTS poueywestt. 
Ad 


K. } 

EAGL be SIGNAL CORP. WNOUSTRIAL Div.) 86 
L. K r 

EATON MFG co. AIRCRAFT DIV 136 


Hi 
ECLIPSE PIONEER Div BENDIX AVIATION - 
co 
Mar j & Ada Ir 
E00 CORPORATION 5! 
I 
ELASTIC STOP NUT CORP. OF 
AMER! IGA Fourth Cover 


ELECTRICAL NENGINEERING ri MFG. CORP 35 
Ma In 
ELGIN wat he pay WATCH CO. ORDNANCE Div 91 


\ Ww I 
Esso STANDARD OIL co 
\s Met ar I 
FAIRCHILD ENGINE 4‘ AIRPLANE 
coRP 


Jur ~e 
iMCRAFT WOR 
oe. ELECTRONICS Div 


CORP. TaetE MES AVIATION 
a Rn 


a mpson ¢ 
GENERAL ‘evectaic “COMPANY 

\e M 
GENERAL ELEC TRIG. ‘COMPANY 85 


R ( in 

G ENERAL MILLS inc MECHANICAL ov. >... 108 
‘ Kt D & Osbort 

oitFitLan ‘BROTHERS 36 


\ Lid 
GOODRICH CO. THE 8B *. TIRE & 
EQU IPMENT aoe ) 


& Osborn, In 
aOODYEAR "AIRC RAFT coRP 
hk \ Ir 
GREENLEAF MFG COMPANY Ri 
Rk. F Inc 
GRUMMAN AIRCRAFT ENGINEERING ‘CORP 


« 
GYROMECHANISMS, Inc. 


\g Du 1 “ 
HARRISON RADIATOR Biv. 
GENER 5A oe, 7 
HARTWELL AVIATION “SUPPLY co 
\ Tr 
HAYDON COMPANY THE *. w 
\g ‘ Sn A 
HoLLeY CanBUREtOn co 
folden-Chapin- Larue, Inc 


Ag 
HOOVER ELECTRIC co 
TN 


Ag t 
HUGHES RESEARCH 4“ DEVELOPMENT 
LA SORATOR! = 


I ‘ 
HY ORO. AIRE, “INC. 
Ag Re 
ane K ‘< HEINTZ, uiNG 
uslae ALUMINUM ‘ CHEMICAL SALES, 


oe & Be ng 


ne, Inc 


g & Rubicam, Inc 
KAMAN AIRCRAFT _CORP., THE 


ha <7 Pa < Co 
KELLOGG ‘co., eM 
‘CHEMICAL. MFG Div.) 
Agency Ellington & ¢ Ady 
KIDDE & ge. wWS-. WALTER ‘ 
Agency i sh Be 
KOLLSMAN ‘INSTRUMENT. Gor 


Agency Sch 
LEAR. INC.. LeAncat’ bv’ 
uchanan & 
LOcKHEED AIRCRAFT CORP 
‘ « ding 
LUND “AVIATION. INC 


MAGNETIC. RESEARCH CORPORATION 
n, Dorsey & Hatfield, Inc 

MALLORY. SHARON eae CORP 
Agency —The Griswo shieman Co 


AVIATION WEEK, January 16, 1956 


INTERNATIONAL GLASS CORP 
Agency—Taxsgart & Young Adv 
NATIONAL, AERONAUTICAL cour 


\s Db 
NATIONAL AincRAFT Corp. ‘ 


As The 
NEW ‘DEPARTURE Div., 
aa yh aah CORP 
P. Brothe »., ine 
NORDEN- KETAY cone. (PRECISION 
COMPONENTS DIV 
Asency—-Hicks & Grei ” nai Ad 


ORENBA eee analy 
‘ Bb 
osten MFG. co. “0H ‘AVIONICS Div.) 
it 


PACKARD LecTRIC ov. 
ER Ah sey core 


L 
PIONEER. CENTRAL iv. OF BENDIX 
TION oo 


y Ma Ps 
PITTSBURGH PLATE GLASS co. 
very ous —— 


PRO- weto ‘COMPANY. 
ency— La Vanway Ad Agency 
RADIO CORP. OF AMERICA 
DEF = = ELECTRONIC PROOUCTS) 


REEVES INSTRUMENT ‘conP. 
ROBINSON CO. RALPH be 
ROLLE MANUFACTURING co 
RYERSON SON. inc. MOSEPH T 

’ ime Kir t ta 
SANBORN CO. (INDUSTRIAL DIV.) 


« 
SAWYER & SON CO THe a. M 
(COATE® hag ha Div.) 


i1& MeM an 
scorT AVIATION CORP. 
nt Aver Ine 
SEARC HLIGHT SECTION. 139, 140, 141, 


» Im 


SECURITY PARACHUTE CO 
SERVICE STEEL DIV. VAN Petr corP 
siKORSKy AIRCRAFT DIV. 
UNITED AIRCRAFT CORP 
SIMMONDS AEnOCESSOniES inc 
SOCONY- MOBIL oi Cc. INC. 
SOLAR AIRCRAFT COMPANY 
soUTHWEST AIRMOTIVE co 


SPERRY GYROSCOPE CO. 
DIV. OF SPERRY RAND CORP Third Cover 


Matto« 
STROUKOFF “AIRCRAFT CORP 105 
THERMAL Reseanee ENGINEERING coRP 0 
t BR M \ 
TITEFLEX INC. TAVIATION PRODUCTS 


Agen Arndt, Ire n, Chapin, I b& K 
vencen. area ee eee co 
Ha ‘ 


Agency 8 
WALL senaneene cour STAINLESS PROCESS 
ING Div 


\ger Au ne 
— hat song a 
WEBER AIRCRAFT CORP. 


Ad 


Ag ‘ BK 
WESTERN GEAR corp 
WESTINGHOUSE eLectnic “CORP 


In 
WHIRLPOOL. SEEGER CORP (LA PORTE AIR 
ORAP DIV 
4 
WHITE DENTAL MFG. cO., THe 8. S. (INDUS.- 
URS eas oiv 
pn Ir 
WHITTAKER CO. tro. - R 
\ iM 
winslow ENGINEERING ‘COMPANY 
We Ma lr 
woos AIRCRAFT. SUPPLY 
‘ 


pany 


YARONEY. ELectRic Cone 
\ & 6 


PRO-WELD COMPANY 


CERTIFIED 
PRODUCTION WELDING and BRAZING 


Corrosion Resistant and 
Light Metal Alloys 


Machining Facilities 
Call State 2-1019 or write for more information 


PRO-WELD COMPANY 


1603 COOPER ST. JACKSON, MICH. 




















Precision Tubeless 


PUT a:je] 4, |; 
INSTRUMENT 


SOURCE 











MRC’s 5 volt instrument 
supply features dual magnetic 
amplifier regulation. Flux 
oscillator circuitry isolates 
line voltage transients from 
DC output voltage. Tubes and 
short-life components are 
eliminated for greatest 
reliability under severe opera- 
tional conditions. A constant 
5 VDC voltage is maintained 
regardless of changes in load 
current (0.1-1 amp.), line fre- 
quency (380-420 cps.), line 
voltage (95-135 volts) and 
temperature range (—70°F. to 
+ 180°F.) 

The Model MRP-5-1 is de- 
signed for airborne applica- 
tions involving telemetering 
instrumentation. The Stablvolt 
unit components are cast in 
thermosetting plastic to with- 
stand severe vibration... has 
been qualification-tested and 
meets MIL-E-5272-A specifica- 
tions. 


MICROMAG 
LOW-LEVEL 
MAGNETIC 
SIGNAL 
AMPLIFIER 


The companion Micromag 
serves as a reliable DC volt- 
age amplifier (5 V output from 
1 millivolt input) for telemeter 
systems. A drift-free, stable 
and a rugged performer under 
extreme operating conditions. 
For complete technical data 
request MRC Engineering 


Bulletins EB-101 
and EB-201-A. 














LETTERS 





Aviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine's editorial columns. 
iddress letters to the Editor, Aviation 
Week, 330 W. 42 St... New York 36. 
N. Y. Try to keep letters under 500 
words and give a genuine identi fica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on request. 


Inertial Guidance 


We read with interest vour article in the 
January second issue of AviaT1ion WEEK 
entitled “Inertial Navigation: Out of the 
Laboratory into Missile Systems.” 

Because there is very little unclassified in- 
formation printed on this subject, we would 
like to know if you are planning to re- 
produce this series of articles on inertial 
navigation. The first article is a good intro 
duction to the subject, especially for 
icquainting engineers with inertial navi 
gation who know very little about the field. 
Would vou let us know whether or not it 
would be possible for us to obtain copies 
of this series of articles or, if not, would it 
be possible tor us to reproduce them giving 
credit to Aviation Weex as the source 

Martin M. Pariiips 

Director of Personnel and Engineering 

Services 

Massachusetts Institute of Technolog, 

Department of Aeronautical Engineering 

Cambridge 39, Massachusetts 


(The inertial guidance series will be reprinted 
by Aviation Week. Single copies will be 
wailable in about four weeks to Aviation 
Week subscribers upon request without 
charge. Other copies will be billed at the 
following rates: One to 10 copies, 40¢ 
each; 11 to 100 copies, 30¢; over 100, 20¢ 
Orders for reprints should be addressed to 
Aviation Week, 330 West 42 Street, New 
York 36, N. Y.—Ed.) 


7 > > 
On Airport Financing 

Mr. Herb Singer’s letter in Aviation 
Week, January 2, 1956 raised a very perti 
nent question. If the cities of the United 
States had adopted as a matter of operating 
philosophy that the airport terminal build 
ings should be constructed, maintained and 
operated solely through tax moneys, then 
Mr. Singer’s questioning of the propriety 
of using public property to further private 
interests would be wholly correct. 

The more progressive city administrations 
have tried to establish their airports on a 
business operating basis, consequently, these 
idministrations are attempting to make the 
1irport a financially self-sufcient unit of 
municipal government. This self-sufficiency 
is extended in some cities to the point of 
recoupment of the tax payers original in- 
vestment through adequate user rates and 
charges and the maximizing of all airport 
revenue potentials. 

If the airport costs are to be borne only 
by aviation users then the burden on this 
still young dynamic industry would be very 
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It is only through the develop 
incillary revenue 
idvertising, cocktail 


ities are able to approach 


oppressive 
ment of such sources, for 
example lounges and 
paid parking that 
financially break even operation without 
mduly burdening the users of the 
urport. Mr. Singer's interest in 
the philosophy of the operation of airports 
s verv fine. If more of our traveling and 
non-traveling public would take a similar 
interest in their own airports, much could 
be done in the improvement of the quality 
facilities and operation of this 
unit of city government 
Joun F. Brown 
Landrum and Brown 
111 East Fourth Street 
Cincinnati 2, Ohio 
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Area Rule Potential 


Referring to Mr. E. Lagelbauer’s publica 
tion (on the area-rulc concept) in AVIATION 
Week 24 October 1955 p. 81-83, I should 
like to contribute the following 

Firstly: ““Wave producing contours”. It 
should be clear that it is just 
sectional area enclosed by its corresponding 
contour that is more or less wave producing 

Secondly: Under “Lessening the shock” 
Mr. E. L. refers to nothing else than to 
Busemann’s shock polar (Sauer, “Theoreti 
cal Introduction Into Gasdynamics”, or 
Miles, “Supersonic Acrodynamics’”) which 
is in no direct relation to the “Area Rule” 

The area rule deals with a sonic interfer 
ence problem. With a convex contour at 
flight Mach number M 1 a blockage 
occurs, presumably due to the fact that 
the displaced air determined by the cross 
sectional areas is successively accelerated and 
decelerated at each of some successive local 
shocks and Mach This may be 
shown in fig. 1 
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numbers 


Further we remember an important defi- 
nition of the Mach number 


Me Kinetic energy of fluid mass motion 
“ — _ Kinetic energy of random molecular 
(thermal) motion 


Herefrom results that the flow surrounding 
the body flying at M. = 1 is an oscillating 
flow with a locally variable mass. Thus the 
flow is blocked up and a high interference 
wave drag arises from the asymmetric pres- 
sure distribution generated by the straight 
shock wave system. 

Now a contraction of the fuselage—or 
even also airfoil cross-sectional area at the 
body wing joint, produces local Mach num- 
bers beyond 1 allowing for an undisturbed 
flow with minimum interference drag in 
that region. This is shown in fig. 2. 
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The change of contour slope at the front 
part from positive to negative requires that 
the flow accelerating. At the 
stern part where the slope becomes positiv. 
again an oblique shock wave is built up a 
the intersection of the Mach lines. This 
shock wave should be located sufficiently fat 
away from the contour which in turn should 
not extend too far backwards, in order to 
prevent the new disturbances from reaching 
again the contour. 

When the fuselage shape is to be det 
mined consideration should be given to th 
boundary layer thickening. The boandary 
laver_ thickness subtracted from 
the contour ordinates at the body wing 
joint as merely found by the areca law 

Thirdly: Regarding Mr. E. L.’s sketch 

THE ONLY PATH ALONG WHICHII 
\ DISTURBANCE CAN TRAVEI 
WITH THE SPEED OF SOUND AND 
UNTIL INFINITY IS ON THE SUR 
PACE OF THE MACH CONE FORM 
ING THE APEX ANGLE 

l 
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continues 


should be 


sin un = 
Assuming that in point “A” on the wing 
surface disturbances are generated at M, = 1 
it is herefrom evident that their only path 
lies in the plane perpendicular to the air 
plane’s plane of symmetry through point 
“A” ie. “A-B’” in the sketch. For M, > 
lu becomes increasingly smaller and for the 
design Mach number (uf > ®) the dis- 
turbances generated at “A” must not touch 


the fuselage anvmorc 


Agreeing with Mr. Lagelbauer it should 
be studied whether the coke bottle 
figuration for M 1 should be applied 
for supersonic airplanes flying at say M. = 2 
l'ranspassing the M, = 1 zone takes a few 
seconds only. The optimum fuselage shap« 
for M. = 2 differs from that for M. = 1, 
the latter one producing more wave drag at 
M, = 2. Considering further that Drag 
~ M?® we roughly can illustrate the facts 
in fig. 4 
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Therefore the final solution for the shape 
of a supersonic airplane is a compromis¢ 


case. 
Kart L. SANDERS 


Cordoba, Argentina 
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follows in 
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NEW DEVICE GIVES 
PILOT HIS POSITION 


Tacan Shows Distance and Direction 


aL Se 


And it’s 
especially big if you're a jet fighter pilot 
trying to find your carrier base in pitch 
darkness. With no other place to land 
you'd like the shortest route to the car- 
rier’s deck. If you had a radio beacon on 
the carrier it could provide you with con 
tinuous information on the position ot 
instantly, automatically, 


# The ocean is a big place 


your aircralt 


accurately. TACAN (the new Tactical Air 
Navigation system) provides such a 


beacon to guide you home 


® Developed for the Navy by ItTat’s 
Pelecommunication 
Federal 


lacan owes 


Federal Laborato- 
ries and manufactured by 
phone & Radio Company 
much of its power, range and dependa- 
bility to the Model Klystron 
designed for the project by Sperry. This 
tube, located in the land or ship-based 
beacon, faithfully amplifies stable radio 


Tele- 


SAL-39 


y 4 Course accurate within 2/10ths 


of mile, pilot easily finds 
blacked-out carrier, sets new 
heading for landing approach 


x } Knowing direction and distance to 
the moving flat-top at all times, 
fuel has been conserved, danger 


of “missing” carrier eliminated 


signals which have been generated 


Vithin the system to the power! 
Requir 
ittention during its long 
that the 


required for Tacan’s operation 


ing litthe or no 
life, the 


xeacons will always be 


SAL-39 helps assure 


dependable navigation 1ds 


8 With the addition of the new Klystron 
Tacan Sperry 


duces more than 8&5 


developed for now pro 
f 


types ol tubes to 


power other microwave systems—ranging 


in power from a few thousandths of a 


watt to many 


irequencies covering the microwave 


millions of watts and in 


radio spectrum. To meet industrial as 


well as military demands, a complet 
new plant is now devoted to their design 


and manufacture in Gainesville, Florida 
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Sikorsky rotor heads stress ESNA 
A 16-year fastener field test 


How many different stresses are exerted on this rotor head as 
it controls the cyclic and collective pitch of the five main blades 
of the Sikorsky S56 designed to transport 26 fully equipped 


assure fastener security under the vibration and stress loads 
normal to helicopter flight 

Sikorsky Aircraft Company had been using Elastic Stop nuts 
troops’ Since it also transforms engine power into forward for over a decade before it began developing rotary wing air 
motion or vertical flight, the stresses add up to an interesting craft in 1939. Thev have been a steady ESNA customer for 27 
but complicated problem in dynamics. Notice that Sikorsky has vears and Elastic Stop nuts have been a standard fastener on 
solved the fastening problems related to this rotor head design every new Sikorsky design 

with dozens of standard hexagon and double hexagon Elastic If you recognize the practical value of almost three decades 
Stop nuts. of “flight tested” experience on all types of air trames and 


They are self-locking, maintain precision adjustments and engines you ll rely on Elastic Step® nuts 


ELASTIC STOP NUT CORPORATION OF AMERICA ox 


Department N83-125 + 2330 Vauxhall Road * Union, New Jersey A v1 
- 
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